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The 6B5 comprises two triode units in cascade, whilst 


of wiring. 


the cathode lead of the 42 valve. 


6B5 
Heater Voltage 6.3 
Heater Current 0.8 
Anode Voltage 300 
Anode Current 43 
Bias Resistor ~ 
Optimum Load 7000 
Power Output 5.0 


CHANGE SOCKET | CHANGE CONNECTIONS 


RATED CHARACTERISTICS 


type 42 is a pentode. Both valves have 6-pin bases so 
connected that replacement is possible without change 


Type 6B5 develops its bias internally and it will be 
necessary to include a bias resistor and condenser in 


42 

6.3 volts 
0.7 amp 
285 volts 

38 mA. 
400 ohms 
7000. ohms 


4.2 watts 


OTHER WORK PERFORMANCE 


FROM OLD| TO NEW AES SLO! 


SOCKET SOCKET 


Insert Bias Resistor 

(400 ohms | watt) 

and by-pass con- 

epee Tepe NO CHANGE denser (25 uF., 25 

Volts) in series with 

the cathode lead to 
pin 5 of socket 


RIMARIZING ...A _ scheme 
devised by BRIMAR to keep repatr 
lines on the move. This ts especially 
useful at Christmas, when everyone 


wants his set at home and not on 


the shelf waiting for spares. R A D | 0 VA LV ES 
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A Government Policy 
Statement—Or Was It? 


Such as it was, the Government policy statement 
concerning television has been received with little 
or no public comment. In this issue, we do not our- 
sclves intend to offer opinions, but rather to leave 
it to some of the prominent men of our radio indus- 
try to say what they think. First of all, Mr. Ralph 
Slade, President of the Radio and Television Manu- 
facturers’ Federation, comments as follows:— 


“In years to come, we shall look back over our old 
files of Radio and Electronics and be pleased to think 
that this Special Television Supplement was a milestone 
in the progress of our industry, 


“Twenty-seven years ago we hardly existed, and, at 
that time, only one home in a hundred had a so-called 
radio set. Today, 95 per cent. of our homes have their 
radios—and very good radios they are, too. 


“During that relatively short period, we have seen 
spring up out of nothing a virile young industry, basically 
highly technical, which is now looking for new avenues 
of expansion and new fields of technical activity and 
endeavour. Naturally, we look to television to supply the 
next challenge to our initiative and technical skill, 


“Notwithstanding political caution, we know that a tele- 
vision service in New Zealand cannot be long deferred. 
Already we see-the results of our preparations in the 
highly successful public demonstrations of excellent 
quality TV by one of the members of our industry. 
To my mind, the most significant feature of these demon- 
strations lies in the fact that the highly complicated 
transmitting and receiving equipment involved was de- 
signed and constructed in New Zealand in the extraordi- 
narily short period of six or seven months. Such an 
achievement should not be overlooked in the welter of 
propaganda that TV brings with it. Above all things, 
it indicates the high level of technical skill and the 
initiative and versatility of the design engineers and 
technicians we have within our ranks. 


“In the pages of the Special TV’. Supplement of Radio 
and Electronics, you will see a great deal of confirmatory 
evidence of this statement; so much so, that no one need 
fear our industry's inability to supply the New Zealand 
viewer with locally designed and constructed TV sets of 
the highest quality that can be built. 


“Thus, after only twenty-seven years, we suddenly find 
ourselves already engaged in meeting and mastering a 
new technique and adding it to that vital store of 
knowledge which prepares us for the ‘next step.’ 


{Perhaps this expression sounds too visionary, but 
many of us can hazard guesses which are enough to 
make the head whirl. Suffice it to define the future by 
the term ‘the electronic age ahead.’ 


“So limitless are the prospects, that we can never be- 
come a moribund industry, for which we should all be 
extremely thankful. What marvellous possibilities we 
offer to the technically minded youth of today! If it were 
possible to be granted one wish in this life, mine would 
be to be young again! As the number of my summers 
is no longer small, I can only advise parents and any 
studious young men with a strong urge towards electronic 
activities, to seriously consider the future scope of the 
present radio industry, which affords unexcelled oppor- 
tunity for a most interesting and really worth-while 
carer. 

“IT believe this special Television issue of Radio and 
Electronics does indicate some part of our future activity, 


and I congratulate the Editor and the contributors alike 


for having made that possible. 


Mr. P. C. Collier, Director of Collier & Beale, Ltdy 
Says: 


“It is a matter of regret to the Dominion as a 
whole that the main issues concerning the institution 
of a public TV service in this country—i.e., whether 
we are to have such a service and when, are still 
undecided, 


“That there are technical and economic problems 
involved is undisputed, but, in my opinion, these prob- 
Icms become no less merely by constant reference to 
them. In fact, if we acknowledge the inevitability of 
new developments in the art, continual deferment 
could practically rule out much hope of ever getting 
started on a calm and rational basis. 


“Sociological problems—if they really exist—will re- 
solve themselves by the wisdom and will of the people 
and not necessarily only by the well-meaning but 
often nusguided intentions of those who choose the 
role of arbiters of public opinion and expression. 


“A degree of self-interest is already evident, and 
many of the specious arguments raised against TV 
are directly traceable to such opinions rather than 
based on fundamental facts. 


“There are, in my opinion, only two real problems 
involved: the financing of the service and its mainten- 
ance, and the provision of programmes of acceptable 
form. 


“The first of these is simply resolved if we accept 
the fact that the service is for the public benefit 
and thus is legitimately chargeable on a scale such as 
to ensure a reasonable recovery from direct users. 
From the entertainment angle alone, it should be 
possible to ensure a public subscription rate of ade- 
quate proportions without any relationship to. the 
present quite inadequate listeners’ licence fee. 

“The programme issue is already showing some 
evidence of settling down in those countries that 
operate regular services at the present time, and it is 


interesting to observe that it is not necessarily the 


lavish and spectacular presentation which holds the 
viewers’ interest. 

“New Zealand could and should institute its own 
service now, giving everyone the opportunity of 
learning at first hand the issues involved, rather than 
the present process of ‘wait and see,’ with the ever- 
increasing mass of conjecture and confusing opinions. 
No one expects complete Dominion coverage over- 
night, and no one is yet competent to say just what 
may be involved in achieving such a state. Time and 
experience will provide the answer here as well as 
the solution of the general problems as they arise.” 


Mr. D. T. Clifton Lewis, Managing-Director of 
Radio (1936) Ltd., says: 


“Now the Honourable Minister of Broadcasting has 


made a pronouncement that the TV Standards will. 
be 405 lines based on the English system, this is of 


value to the technician only, but does not give the 


(Continued on page 47.) 
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*% THE IDEAL GENERAL PURPOSE UNIT 
%* LOW PRICE — GOOD QUALITY 


Available as a Complete Deck or in Kit Form (exclusive of 
tape). Will take 3M (Minnesota Mining and Mfg. Co.) tape 
or other standard tapes. Tape speed approximately 74 inches 
per second. Extra pulley wheel can be supplied to increase 
speed for high fidelity. Working instructions, wiring diagrams, 
and suggested amplifier circuit included in kit. Deck available 
mechanically assembled requiring only wiring to motors and 


main switch which are provided, also record/playback head. 


Sole New Zealand Distributors 
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SPECIFICATIONS 


TOP PLATE: 123 in x 103 in.; finished in 
Grey Crackle; overall depth, 5 in. 


MOTORS: Two A.C. One direct drive on. to 


capstan; other high-speed rewind. 
CAPSTAN: Heavy solid brass. Engine ti 


in one piece, guaranteeing perfect accu- 
racy; rotates on half-inch ball-bearing. 
Rubber drive fitted. Cemented and _fin- 
ally ground in position. 

SPOOL SPINDLES: Of high-quality § steel, 
revolving on solid gunmetal brackets on 
ball-bearing centres. 


TAPE GUIDES: Finished in chromium. 
MAGNETIC ERASE HEAD: Designed exclu- 


sively for Tape Recorder use. 


RECORD/PLAYBACK HEAD: Low imped- 
ance; circular mumetal stacks of 0.008 
thick laminations; built up to 4 in.; 
wound to close tolerance and = set. in 
rubber with outer case finished in chro- 
mM, 


CLUTCH: Adjustable spring-loaded clutch 
on each spool. 


TURNBULL & JONES LTD. 


AUCKLAND WELLINGTON CHRISTCHURCH 
PALMERSTON NORTH 


INVERCARGILL 


DUNEDIN HAMILTON 
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Test Equipment for the Amateur—No. I 


An LF. Alignment Oscillator 


For those who build their own radio reccivers, one of the most pressing problems 
is the ever-present one of alignment. Commercial signal generators are much too 
costly to consider, while no one wants to take lus newly-built set to a serviceman 
to have it aligned if he can avoid it. In this, the first of a new series of articles, 
Radio and Electronics describes a highly stable 455 ke/sec. oscillator and its power 
supply. These are built unit-wise, and form the first of a number of easily-built 
and inexpensive pieces of gear, designed to bring good test equipment within the ‘ 
reach of all. 


INTRODUCTION 


Building radio sets, as most readers of this journal 
will agree, is a very fine pastime. It is followed by people 
of all ages and occupations, and gives a great deal of 
pleasure not only to them, but to their families and 
friends. Even so, like most other hobbies, it has its 
drawbacks, one of which is that lack of test equipment 
frequently makes it difficult for the amateur constructor 
to align a set once it has been completed. Most of those 
concerned must manage to circumvent this trouble in 
some way, for otherwise most of those who start off with 
a burst of enthusiasm and creative energy would soon 
become “browned off” with radio, and take up model 
aeroplanes, or even gardening ! 


Let us have a look at the problem, and see if it is so 
insurmountable after all. If we can refrain from twiddl- 
ing the tuning adjustments of the I.F. transformer until 
after the set is completed, we may be lucky enough to 
find that the “back end” is in approximate alignment, 
since most makers of I.F. transformers tune them to 
frequency in a test jig before packing and dispatching 
them. In this case, a little careful adjustment with a 
screw-driver enables the I.F. stage (or stages) to be 
peaked to some frequency which is probably quite close 
to 455 kc/sec. Unfortunately, it may not be possible to 
do this, for a number of reasons, and if the I.F. adjust- 
ments are far out, then nothing short of an oscillator 
running at the correct frequency will enable them to be 
brought back. Even supposing the I.F. stages are nearly 
enough correct, the builder still has no means of telling 
whether they are five, ten, or even fifteen kilocycles out. 
And what of the alignment of the rest of the set? If it 
is broadcast only, then some intelligent fiddling with the 
trimmers may put things approximately right, but even 
if after this, the sensitivity seems even over the band, 
and the dial pointer seems to be telling the truth, the real 
enthusiast will not be satisfied, and we, for one, don’t 
blame him. Of what use is much careful construction, to 
an original or to someone else’s tried design, if when all 
is finished, the builder cannot guarantee that the set is 
working at its best? 

One way out of the difficulty, of course, is to take it to 
a professional serviceman to have it aligned, but this is 
by no means a satisfactory solution either. There is 
always the feeling that the professional gentleman may 
have skimped the job, and may therefore not have got 
that last ounce of performance out of one’s own brain- 
child. Besides, it is most unsatisfying not to be able to 
finish the job off oneself. 


SOLUTION TO A PROBLEM 


As a periodical with many amateur readers, this journal 
has been racking its collective brains for some time, try- 
ing to find an answer to this difficult problem, but at last 


Back view of the oscillator in its cast-metal box, with 


the lid removed. The small plate, held to the chassis with 

two self-tapping screws, supports the oscillator coil, Va. 

On the front of the box appear the coaxial output sockel 
and the output control, Rs. 


we think we have it. It may not be a perfect solution, 
but it is certainly AN answer, and we have great hopes 
that our readers will find it so, ; 

The difficulty, of course, is that commercial test equip- 
ment, as used by professional radio men, is far too expen- 
sive for those who pursue radio solely as a hobby. A good 
deal of it is also too expensive for many professional 
people! At the same time, alas, it is generally much too 
difficult or time-consuming to think of building it oneself, 
when it is considered what relatively little use it is likely 
to et, . 


At this point, we had better leave test equipment 
generally, and come specifically to the subject of this 
article, namely signal generators. The commercial variety 
usually cover a range of something like 100 kc/sec. to 
30 mc/sec., or even higher. It is provided with a nicely 
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calibrated attenuator, to enable sensitivity and stage-gain 
measurements to be undertaken, and in order to make the 
attenuator effective at lower output levels, quite. elaborate 
shielding has to be indulged in. 


While this is all highly desirable, and even essential, 
for professional use, the amateur does not need these 
features: at all; he can well put up with a signal genera- 
tor which will produce a few spot frequencies accurately, 
and which possesses neither elaborate shielding, nor an 
expensive attenuator system. The gear to be described in 
this and subsequent articles comes within the scope of the 
amateur enthusiast both to build and to pay for, by virtue 
of its extreme simplicity, yet it. will enable him to do all 
he wants. At the same time, it possesses features not 
shared by any of the commercial test equipment we have 
vet seen, 


H-T-+ 


COMPONENT LIST 
a i wml. mica. 
Ye, Cs, 0.004 af. mica. 
C C;, 0.005 ne mica. 
Ri poe) 
kk», 1000 ohms. 
ks, 2000 ohm Pot. 


IL. and R.VC., windings from 455 kc/sec. IF. trans- 
former (see text). 
Vi, EF91 or 6GAKS5. 


SCHEME OF THE EQUIPMENT 


_ Needless to say, the complete home-built signal genera- 
tor equipment will not be described in this article, which 
however, is complete in itself, and describes a power 
supply, suitable for the complete signal generating gear, 
and the fixed-frequency I|.F. oscillator. 


Indications have already been given of the form 
which the equipment will take. Initially, we have a highly 
stable 455 kc/sec. oscillator, for use in I.F. alignment. 
Some thought was given to the question of making this 
oscillator variable in frequency over a small range, but 
ultimately, the fixed frequency idea won the day. Having 
regard to the fact that it is intended primarily for those 
whose main interest is in building new equipment, there 
is little or no call for any other frequency than 455 kc/sec. 
since this frequency can now be regarded as a standard, 
only to be departed from for special purposes. By making 
the frequency fixed, several advantages arise, the main 
one of which is that the oscillator can be made to have 
almost as good frequency stability as a crystal oscillator. 
Thus, once the oscillator has been set on frequency, there 
will be no need ever to doubt its accuracy, even if the 
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valve is changed and even if it is run from different 
supply voltages at different times. The other main advan- 
tage is that setting to frequency, or calibration becomes a 
very simple business, which can be carried out quickly 
and accurately (and therefore at small cost) by anyone 
who possesses a suitably accurate source of signals. 
Even a simple variable-frequency oscillator needs a con- 
siderable amount of work done on it to calibrate it, so 
that anyone who can be found to do it could reasonably 
expect a relatively large fee in return. Also, it is a much 
more difficult matter to keep a variable frequency oscilla- 
tor accurately calibrated than a fixed one, since the same 
highly stable oscillator circuit cannot be used. Another 
advantage of the fixed oscillator is that its output voltage 
can easily be varied without any noticeable effect on its 
frequency. This last remark applies equally to attenuating 
the output with a potentiometer, and to varying the out- 
put at an audio rate, as when it is modulated. Tests on the 
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COMPONENT LIST 
Ci Co 16 Ut. Zouv..Jolectro: 
ki, 1000 ohms. 
Tyas marked) 30: ma. H:T., 
Rectifier, RM1. 


finished oscillator showed that a 50 per cent. change in 
H.T. voltage varied the output frequency by no more 
than 0.044 per cent., so that with normal voltage varia- 
tions, such as can be expected in practice, the stability 
should be equal to that of a quite good crystal oscillator. 
It is worth noting that even the best standard signal 
generators never claim a setting accuracy of better than 
1 per cent. ! 


6-3y, 


H.T.+ eR 


1 amp. Heater. 


THE CIRCUIT 


The circuit is nothing more or less than the amateur 
transmitter’s old friend the Clapp oscillator, with the 
values scaled up to make it suitable for a low oscillation 
frequency. Apart from its exceptional frequency stability, 
this circuit has the great advantage that it does not need 
a coil with any more than one winding, and on that, no 
tappings are required. It is thus very easily built for 
any desired frequency, provided only that a high-Q coil 
of the right inductance is available. For 455 kc/sec., this 
requirement is very easily met by filching one winding 
from an I.F. transformer. The latter should preferably 
be a modern iron-cored one, for in that case its Q will 
be over 100, and probably more like 120 or 130 if it is a 
good one. Another reason why. it should be an iron-cored 
type is that the slug is then available as a pre-set fre- 
quency adjuster, thus enabling the main tuning condenser, 
Ci, to be a fixed one, as opposed to a trimmer, This, too, 
assists the stability materially. A portion of it can be 
given a negative temperature coefficient, which will take 
care, to a large extent, of the temperature rise that will 
certainly occur when the oscillator is totally enclosed in 
a small metal box, 
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The other winding of the I.F. transformer will not be 
wasted, as it can be used for the cathode choke 
labelled R.F.C. in the diagram. 


The valve chosen was the EF91, which was picked 
from the available range of miniatures on account of its 
high mutual conductance. One characteristic of the Clapp 
oscillator circuit is that it positively requires a valve 
of this sort. For instance, if the circuit is built with no 
change of values, and an ordinary pentode like a 6J7 or 
EF36 used in it, the result would simply be no oscilla- 
tion. However, those who have suitable valves of other 
types can use them successfully. A 6AK5 or 6AG5 
would be found quite suitable. Indeed, the circuit was 
tested in our laboratory with a 6AKS, and was found to 
work well, but at reduced output voltage. This is to be 
expected on account of its lower Gm. Output is taken 
from the plate of the valve simply by inserting a low 
value of plate load resistance, and coupling from the 
plate through a small blocking condenser to Re, Manipu- 
lation of this control has no noticeable effect on the 
frequency. 


POWER SUPPLY 


Power supply requirements are very modest, amounting 
to only 7 ma. at an H.T. voltage of 200, and about ten 
at 250 volts. Consequently, if a special supply is to be 
built for it, something very simple and small will be 
adequate. In order to match the small dimensions of the 
oscillator unit, it is recommended that the circuit shown 
should be built into a second of the small cast boxes. 
There is room for the transformer and other components 
in these boxes, provided the shrouds are removed from 
the former, to enable the lid to be screwed on. The trans- 
former is rated at 30 ma., so that there is plenty in hand 
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New Zealand Distributors: 


SWAN ELECTRIC CO. LTD. 


Auckland Wellington Christchurch 


for future developments, such as a modulator unit 
(which can also be built into one of the cast boxes) and 
other equipment to be described in this series. Smoothing 
does not need to be extremely good, so that the simple 
R.C, smoothing circuit shown will be found quite satis- 
factory. A metal rectifier enables the single 6.3v. wind- 
ing on the transformer to be used entirely for such 


CALIBRATION 


Those who are unable to calibrate their oscilla- 
tors, once completed, will have to take them to 
someone with a signal generator to have them 
calibrated, or rather set to the correct frequency. 
Any commercial signal generator will enable the 
frequency to be set to within 1 per cent. of 
455 kc/sec., which is perfectly adequate for the 
purpose of the oscillator. The main virtue of the 
high stability is that the oscillator will remain 
on its set frequency indefinitely, provided only 
that it is well constructed. 


“Radio and Electronics” will undertake to set to 
frequency any oscillators that may be brought 
or sent to our office, to the accuracy provided 
by a BC221 crystal-calibrated wavemeter. The 
fee for this service will be 7s. 6d. Obviously, 
any constructional faults cannot be remedied, 
so that if such are found, oscillators will be 
returned to their owners together with suitable 
recommendations. 


Under-chassis view of the oscillator. The large con- 
densers are the 0.004 uf. micas, Co and Ca. The black 
object is the cathode R.F. Choke. 


filaments as may be needed in the gear itself, instead of 


using up a large part of its rated output in supplying — 


the rectifier heater. 


The output of the oscillator is rather larger than might 
have been expected, as it gives 4v. peak, or 2.8v. R.MS., 
with 200v. H.T. supply and approximately three-quarters 
of this at 150v. This output voltage is more than enough, 
even in cases where an I.F. amplifier is well out of align- 
ment and a large input to the last I.F. transformer is 
required in order to produce a signal on which to com- 
mence adjustment, | : 


November, 1953 . 


November, 1953 RADIO AND 


CONSTRUCTION 


The photographs show the method of construction very 
well. The cast boxes are commercially available, and 
besides making a very neat job, save a great deal of 
work. The large hole for the power plug can be cut 
with a screw-type socket punch, but we would not 
recommend using the type of punch which needs ham- 
mering. Although the material of the boxes seems rather 
tough, and less brittle than most of the strange alloys 
used for such castings, it may not stand up to heavy 
hammer blows without disintegrating. An alternative, of 


Vop-chassis view, showing the valve, Ls, the output 
potentiometer, Rs, and the output socket. 


course, is to bore a number of small holes round the 
required 1%in. circle, and to clean up the resulting hole 
with a rat-tailed file. 

The chassis is simply a flat sheet of aluminium. with 
two bends in it. It is held to the box by means of the 
mounting nut of the potentiometer, and the small bolts 
holding the coaxial output socket. These go through the 
front of the box, the socket, and the chassis, in that 
order, after which the nuts are put on and the bolts 
tightened. The lid of the box plays no part in the con- 
struction, being merely a lid. When off, it exposes the 
adjustable iron core of the tuning coil. This can be set, 
and the lid replaced, without any sensible effect on the 
frequency setting. 

The small piece of aluminium sheet, on which the tun- 
ing coil is mounted, is attached to the narrow flange 
of the chassis with two self-tapping screws. 


; COMPONENTS 
In the prototype illustrated, both the tuning coil and 


the cathode choké were windings from an old ZC1 LF. - 


transformer. It may not be generally realized, but these 
transformers were of excellent quality, in spite of their 
somewhat poor appearance, which is due mainly to large 
lumps of impregnating wax, Most of this can be care- 
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fully run off by holding the windings near enough to a 
hot soldering iron to melt the wax. The individual coil 
formers have two small feet, by means of which they 
are attached to the bakelite frame inside the can, The 
frame is discarded, and the individual coils are screwed 
directly to the aluminium chassis. It will be noted that 
the tuned circuit components have been mounted above 
the chassis; i.e., on the same side as the valve and output 
potentiometer. All other components except the output 
socket are mounted underneath, and terminated on the 
valve socket lugs. 


Since most I.F. transformers for 455 ke/sec. these 
days have fixed condensers of 100 uuf. connected across 
them to make up the tuning capacity, the circuit values 
shown will do even if Z€1 transformer coils are not 
used, If other kinds of coils are used, different mounting 
arrangements will have to be made by the individual 
builder, but as long as the mounting is firm, all will be 
well. Take care, too, that the leads from the tuning coil 
are not able to rnove, because should they do so, they will 
probably shift the frequency. 


| TAPE 


RECORDER ENTHUSIASTS | 
Now available ... The following range 
of quality tape recorder components .. . 


HEADS: 

NOVA, H.I. Half track, Erase and R/P 
.00025 gap; limited quantity— 
| £4/10/- each 
BURGOYNE, H.I. Half track, Erase and 
R/P .0005 sap— £3/4/6 each 

OSCILLATOR COILS: 
30 kes. for high-impedance heads, ad- 
justable slug for removing those whistles 


7/9 each 
OSCILLATOR UNITS: | 


80 kes., complete with 6V6 tube; wired 
£2/17/6 each 


LOW-FLUX POWER TRANSFORMERS: 
280 volt secondary, 60 ma. £2/12/- ea. 
280 volt secondary, 80 ma. £3/10/- ea. 


SPOOLHOLDERS: | 
Heavy screw type, plated, either 3/16 in. | 
or din. shaft hole— 12/- each 

TAPE GUIDES: 


Small, chromium-plated— 


and tested— 


i 3/6 each 
DUAL-SPEED CAPSTAN ASSEMBLIES: 


Consisting of a large flywheel and cap-_ 
stan, dynamically balanced; guaranteed | 
accurate to within .0005in. Complete ~ 
with shaft, mounting bush, and motor. 
pulley. State shaft size 3/16 in. or 3 in. 

£5/9/- per set 


ALL PRICES INCLUDE POSTAGE 


Facsimile Recorders Ltd. 
P.O. BOX 9071, NEWMARKET, AUCKLAND 


“The Tape Recorder Specialists” 


}62-172 
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(Trade Division of H.M.V. (N.Z.) Ltd.) 
WAKEFIELD STREET, WELLINGTON P.O, Box 296 


Phone 54-890 
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ELECTRONTECS 


An Excellent Feedback Tone-Control Circuit 


Some time ago, this journal published a circuit, which has been used several times 
since, with slight modifications, for a response-correcting amplifier for gramophone 
pick-ups. In October of last year, P. J. Baxandall, writing in the “Wireless 
World,” described a basically similar arrangement, capable of producing both lift 
and cut for both treble and bass, independently of each other. This circuit has much 
to recommend it, and a simple modification is described here, which makes it 
suitable in cases where stepped control is considered more desirable. 
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Ri, Re, 100k. 
Rs, 470k. 

R,, 1 meg: Pot: 
Rs, 500k. Pot. 
Ro, 1000 ohnis. 
R;, 68k. 

Rs, 47k. 


Ras 22k. 

Rio, 500 ohms. 

Cr Ca (0.005. whe mica, 
Cs, 100+ wut. 

Ca C;, 0.25 wt. 

Cs SO! nie Zo! Electro, 
Vi, EFSO: or SP61. 


INTRODUCTION 


There have been many and various circuits proposed 
for providing variable control over both bass and treble 
response in amplifiers and receivers, but many of them 
suffer from one or more disadvantages which rule 
them out in many applications. Some are too complicated, 
others produce too much hum, others again give boost 
only, and still more add gain that is usually not wanted, 
and thus becomes an. embarrassment. A common fault 
with such circuits is that they produce considerable dis- 
tortion, and for high-fidelity purposes, this alone cannot 
be tolerated, let alone some of the others mentioned 
above. A well-tried method of frequency-response juge- 
ling, if we may call it that, is to employ an amplifier 
stage using negative feedback, the latter varying at dif- 
ferent frequencies. Thus, if the feedback link from input 
to output of the stage concerned does not have a flat 
frequency response, neither will the stage itself. This 
comes about in the following way. First, let us suppose 
that the feedback network is such that at some particular 
frequency, less signal voltage is fed back to the input 
of the amplifier. Then, at that frequency, the amplifier 
will have more gain than at all other frequencies. Extend- 
ing this principle slightly, it is not difficult to see that 


Fig. | 


p+ 750y. 
( Adequately 
Smoothed 


AT 


if we give the feedback network a falling response in 
some region of the audio range, then the amplifier will 
have a response which rises in that range. In like 
manner, 1f we want an amplifier response which falls 
over a certain range, we can do it by arranging for 
the feedback chain to have a rising response over the 
desired range. 

Expressed in the simplest possible terms, all this 
amounts to the fact that in a feedback amplifier, the 
resulting amplifier response is the exact inverse of the 
frequency response of the feedback link between the 
input and output of the amplifier. This is true whether 
the amplifier has only- one stage or many. In fact, the 
principle is a quite universal one. Of course, certain 
reservations must be made if practical results are to be 
exactly as predicted by this rule. The main one is that 
over the frequency range in which one is interested, 
the amplifier itself must have a level frequency response. 


APPLICATION OF FEEDBACK RESPONSE- 
CONTROL 

Up till now, several circuits have appeared in these 
pages which utilize the principle referred to in the last 
paragraph. The earliest of these to do so was the 
“10-Watt Economy Amplifier,’ featured in the March, 
1949, issue. In this circuit, the amplifier was provided 
with overall feedback from the secondary of the output 
transformer to the cathode of the voltage amplifier 
pentode, which was the first stage. Condensers and resis- 
tors were used to give the feedback voltage a controll- 
able amount of fall-off at low and high frequencies, each 
independently of the other. The result was controllable 
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amounts of bass and treble boost in the response of the 
amplifier itself, 

The same principle has also been used, applied to a 
single amplifier stage in providing a response curve 
suitable for compensating for the fact that records are 
not made with flat frequency response characteristics. 

In the cireuit presented here, the same principle has 
been used. It is applied to only one stage, but has been 
elaborated to give not only bass and treble ‘boost, but 
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Re Ra 
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C2 
R3 


Fig. 2 


R,, 100k. Rs, 200k. Re, 200k. 
Substitution of seven-position switch for P1 on the 
maim diagram. The centre position gives a flat 

response. 


bass*-and. treble cut. as well: Only two controls -are 
brought out to the front panel, since obviously, we can- 
not use bass boost and bass cut at the same time. 


One of the difficulties of Baxandall’s 
which is shown as Fig. 1, is that to give an almost 
linear effect to manipulation of the controls, Jinear 
potentiometers are required. In this country, these are 
not generally available. Another point worthy of con- 
sideration is whether a continuously variable control is 
desirable in any case. This question, we feel, is one that 
will be fairly hotly debated, and there are certain to be 
many readers to whom a stepped control will appeal 
more than a continuously variable one. Accordingly, 
Figs. 2 and 3 show the necessary modifications to Baxan- 
dall’s circuit to give each control seven pre-set positions. 
As there are two controls—one for bass and one for 
treble, the use of seven-position switches means that each 
control will have one position giving a flat response, and 
three on either side of it giving boost and cut in three 
pre-set degrees. In each case, the string of resistors adds 
up to the total value of the potentiometer given in the 
original circuit, so that the performance does not differ 
from the original in the total amounts of boosts and cut 
that are available. 


PERFORMANCE OF THE CIRCUIT 


With the circuit values shown, and with the valve 
indicated, the boost and cut available can be deseribed 
as follows: The bass boost and cut controls act quite 
symmetrically. That is to say, when the slider of the bass 
potentiometer is moved to the left, so as to bring it 
by so many ohms on that side of the centre, the amount 
of boost is exactly similar to the amount of cut obtained 
when the control is offset a similar degree to the right. 
The same thing happens with the treble control, so that 
it is quite practicable to mark the positions of the 
switches in such a way that the degree of boost or cut 
is indicated. For instance, with the bass control fully 
left (as shown in the diagram), the: boost is 15 dhb. 
at 50 c/sec., and with it fully right, there is 15 db. cut 


original circuit, 


a 


4 
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at the same frequency. With the control 400k. from the 
centre, the: boost or cut at. 50 ¢c/sec. is 9° db, whiten 
200k. from centre, it is 4 db. From this description, it 
is apparent why a linear control potentiometer needs to 
be used. If it is not, then it will be very difficult to tell 
where the control is set. It might be thought that this is 
not necessary, but the ear is such a poor measuring in- 
strument, especially when it is listening to music, that, 
unless the setting for the flat response is accurately 
known, the operator has no sort of idea as to how much 


> 


boost or cut he is using. The argument that it is the 


C3 


Ry Ry Re 


= R3 
Fig. 3 
R,, 50k. Ro, 50k; Ra, 150k. 
Substitution of a seven-position switch for Ps on the 
maim diagram. The centre position again gives a flat 
response. 


sound of the results that is most important and that there- 
fore a knowledge of the sort of response curve that is 
being used at any given time is not necessary, is com- 
pletely disposed of by the undoubted fact that the users 
of controls of this kind are frequently at a loss to deter- 
mine the best settings. The more one “‘fiddles,’ the less 
sure does one become of which settings give the best 
answer. Where only one control—bass or treble—is 
present, the situation is not quite so bad, but with both 
giving a wide variation in response, it is often possible 
to arrive at a combination of settings that is completely 
at variance with the requirements of the music. 

This is rather well illustrated by an arrangement which 
the writer was asked to express an opinion upon quite 
recently. There were continuous bass and treble controls, 
sunilar to the one described here, and at the same time 
there were several positions of a compensation circuit 
intended to provide a level overall response from as 
many different recording characteristics, The result was 
that it was possible to obtain any sort of result, using: 
any of the four positions of the compensation switch. 
It was even possible to get what sounded a reasonable 
result from L/P records with the compensation switeh 
in the 78 positions! In other words, the provision of so 
much bass and treble control completely neutralized the 
cfrect of the compensation circuits, which might literally 
just as well have not been there! The writer was then asked 
to say which he thought was the better of two pick-ups! 
He had to point out that it was quite impossible. to 
express an opmion unless the controls could be set se 
that, for a given type of record, the frequency response 
was known to be flat. 

The situation is made difficult enough because of the 
rather wide variations between records, so that when 
Ww is confused still further by the addition of controls 
which give large amounts of boost and cut, it is~ quite 
impossible to tell whether a certain effect is due to the 
pick-up, the record, or to the setting of the controls! 


At the upper end of the scale, 250k. offset of “the 
slider gives approximately 16 db. boost or cut, depending 
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on which way the control has been moved; 125k, gives 
11 db. at the same frequency, and 30k, gives 2s. db. 


SOME PRACTICAL POINTS 


One important point that does not show up by examin- 
ing the circuit diagram is that if the circuit is fed from 
a point of high impedance, the boost and cut will not 
have the values given in the last paragraph. In point of 
fact, the output impedance of the source of signal should 
not be greater than 10,000 ohms. This means that, ideally, 
the tone-control should be fed from a cathode follower 
or from a low-impedance triode, such as a 6J5 or 6C5, 
resistance-capacity coupled. The overall gain of the circuit 
at frequencies that are not affected by the tone controls 
is unity, This has the advantage that the arrangement can 
be inserted almost anywhere in an existing signal chain 
without introducing undesired amplification. Because of 
this lack of overall gain, the circuit will handle quite 
large signal voltages. Up to 4 volts input can be used 
with exceedingly low harmonic distortion, so that those 
possessing amplifiers of excellent quality need have no 
fear that the introduction of this tone-control circuit will 
spoil the nice low distortion figures of the main amplifier. 

Another useful thing about the circuit is its low output 
impedance. It is quite unnecessary to follow it with a 
cathode follower, since quite large shunt capacities can 
be connected across the output without affecting the 
response, The maximum allowable capacity is about 
900 wuf., so that with coaxial cable of, say, 25 pet, cap- 
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Tape rules are fine for dressmakers; and we have 
noticed that surveyors, hop-step-and-jump judges, — 
and well-diggers use them, too. But when it comes to tiddly little screws and such- 


acity per foot length, this would enable a length of 20 
feet to be used without appreciable top cutting. 


Since a low-impedance source is desirable, it would be 
possible to feed the circuit from a low-level, low- 
impedance pick-up, but this might not be desirable on 
account of hum. It would be better to use a stage of pre- 
amplification, with a cathode follower feeding the tone- 
control circuit. 


CHOICE OF VALVES 


The valve used is not critical, and it is quite possible 
to employ triodes instead of pentodes. For instance, if a 
OSN7 or ECC32 were used, one-half could be made into 
an input cathode follower, with the second half acting as 
the tone-control circuit. Normal resistance-coupled con- 
ditions should be used, whatever the valve used, unless it 
is a high-Gm. type, such as the EF91 illustrated. A con- 
ventional audio pentode can be used, such as a 6J7 or 
I}F37, with its usual plate load resistor of, say 100 k,, 
and appropriate values, as obtained from the handbooks. 
If the signal input is much less than 1 volt, only the 
special low-hum pentodes such as the EF37 or EF40 
should be used. 


There has not been space here to go into the detailed 
mechanism of how this system works. Those interested 
are recommended to read Baxandall’s original article in 
the October, 1952, issue of Wireless World, where a 
very full explanation of the somewhat complex method of 
operation will be found. 
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like pieces of fine production, you want real accuracy. If you have a manufacturing 
problem—say 50,000 component parts machinable from bar stock—each one exactly 
the same as t’other—get in touch with us and we'll get our micrometers and auto- 


matic lathes at the ready. 


AUTO MACHINE MANUFACTURING COMPANY LIMITED 


18-20 NELSON STREET, AUCKLAND, C.1. 


P.O. Box 179. 


Telephone 31-638 (3 lines). 


Telegrams: ‘‘Auto.”’ 


LABORATORY NOTES 
from 


BEACON RADIO LIMITED 


UNIVERSAL LINE MATCHING TRANSFORMERS 


Often it is necessary to use a number of loud- 
speakers spread over an area and working from 
a single amplifier. The loudspeakers may have 


different voice coil impedances and _ possibly- 


differing power requirements. A “universal” 
line to voice coil transformer for each loud- 
speaker will allow almost any combination of 
loudspeakers to be matched into an audio fre- 
quency transmission line. Providing care is 
taken not to place too many transformer prim- 
ary windings in parallel the frequency response 
of a system using a number of universal trans- 
formers can be very good. BEACON make 
standard inexpensive universal line to voice coil 


transformers and provide an impedance match- 


ing graph for facilitating the choice of second- 
ary taps for any required primary impedance. 
The transformers have a split primary winding 
so that nominal primary impedances of 150 
ohms and 600 ohms may be used with minimum 
insertion loss. Physical dimensions of the trans- 
formers are the same as those of the familiar 
BEACON universal output transformers. 


The following types are standard:— 


Cat. No. Nominal Rating 
50. 9..50 3 watt 
50 S$ 5] 6 watt 
50 S 52 10 watt 


Manufacturers of all Types of 


TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 


BEACON RADIO LIMITED 


Corner Brown and Fitzroy Streets, Ponsonby, Auckland. P.O. Box 2757. Telephones 14-704, 26-390 
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For the Amateur. 


A New Use for the 
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Grid-Dip Oscillator 


So many uses have been found for the ubiquitous grid-dip oscillator that it is 

difficult to imagine any new ones. Even so, a British amateur transmitter has 

come up with one that seems to us to be “right out of the box.’ It enables the 

values of condensers from under 10 wut. to 500 put. or even more, to be measured 

with sufficient accuracy for most purposes. Calibration can be done provided only 
that one or two close-tolerance fixed condensers are available. 


INTRODUCTION 


Those amateurs who build their own equipment fre- 
quently sigh for some means of measuring the capacity 
of small and medium-sized condensers, particularly when 
transmitters and receivers are under construction, Values 
of fixed condensers can then be checked to see if they 
are within their supposed tolerances, sections of split- 
stator or ganged condensers can be checked to determine 
how closely the sections agree with each other, and a 
hundred and one other small jobs done in order to elimin- 
ate a large proportion of the inevitable guess-work that 
a to go on when proper measuring gear is not avail- 
able. 


Bridges, which represent the most convenient means 
for measuring capacity, as well as resistance, are expen- 
sive to buy, and unless they can be accurately calibrated, 
are unprofitable to build up. This leaves the various 
methods of measuring capacity by using resonance. 
By and large, all these methods amount to is to place 
the unknown condenser across a tuned circuit, thus shift- 
ing its resonance frequency. Then, the original frequency 
is restored by taking out capacity from a calibrated 
variable condenser; the amount removed is then equal to 
the unknown, and can be read off the dial of the cali- 
brated condenser. 


This method is delightfully easy as long as the neces- 
sary equipment is available. It comprises an oscillator, 
a means of measuring its frequency, and, of course, the 
calibrated variable condenser. Now for extremely accu- 
rate work, these items can be very costly and accurate 
in themselves, and the substitution method becomes, if 
anything, more expensive than a bridge. But with the aid 
of simplified equipment, it is still possible to take mea- 
surement to a reasonable degree of accuracy, and yet 
finish up with very useful equipment costing a very few 
pounds. Once more, it is our old friend the grid-dip 
oscillator that comes to the rescue, The complete circuit 


230. 
A.C.Mains 


Vi, any small triode 


e.g, 6C4, 6C5, 6J5. 


C;, 500 wut. variable, to be calibrated (see text), 
Cs, 60 wuf. variable, to be calibrated (see text), 
Cy, condenser, to be measured. ' 
Cs, 50 wut. variable. 

Ci, Cs, 1000 wut. mica. 

Ca (omitted), grid condenser, 500 uyf. 

Cas at 

Ry, 50k. 


M, 0-500 wA meter. 
Li, Le, windings from 175 ke. I.F. transformer. 
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is shown in the diagram. It consists of a simple Colpitts 
oscillator, in which C, and Cs in series amount to 
approximately 500 wuf. Each is thus 0.001 wf. For adjust- 
ment purposes a variable condenser, which is pre-set, of 
100 wut. capacity, is connected across the pair. The induc- 
tance of the coil, and therefore the frequency at which 
the whole oscillates, is not important, but it will not be 
very high—probably in the region of 75 to 100 ke/sec. 
Li is a second coil, identical with the oscillator coil Ls, 
and it is suggested that the pair of coils could be the 
windings of a 175 ke/sec. I.F. transformer. In series 
with the grid leak of the oscillator we have a meter, 
0-500 wamps., which is the grid dip indicator. Li and Le 
are spaced so that when the L: circuit is tuned through 
resonance at the oscillator frequency, only a very slight 
dip in the grid meter is observable. This means that the 
Ly; circuit is as loosely coupled as will enable an indica- 
tion to be obtained, and this is done so that the L: 
circuit will have as little effect on the oscillation fre- 
quency as possible. 


The variable condenser Cy has a maximum value of 
500 wuf., making the total capacity across Li approxi- 
mately the same as that across Le, so that with Cy fully 
meshed, it is possible to trim C: so that the two are 
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resonant at the same frequency, as indicated by the 
meter. Cz is a small variable, of about 60 uuf. maxi- 
mum capacity, and its use will be described later. Ci and 
C. are both calibrated, in as small steps as may be con- 
venient, but because we have C2 present, Ci need not 
have calibration marks any closer together than 
500 wut. Cs. is then calibrated in smaller units—say, 
5 wut. intervals—so that the total capacity of C; and 
Ce can be read to within 5 uwuf. How the calibration is 
done will be described later. 


USING THE DEVICE 


In practice, Ci and Cs are first set so that their circuit 
is exactly in resonance with the oscillator, as shown by 
minimum reading on the grid meter. Then, the condenser 
to be measured is connected in parallel with Ci and C2, 
in the position marked Cx on the diagram. This tunes 
the circuit to a lower frequency, and resonance is then 
restored by taking out some of the capacity from Ci 
and Cs, Then, from their dials is read the amount of 
capacity removed, and this is equal to the amount added, 
which is the unknown capacity. - 


From the above description, it can be seen that the 
grid dip oscillator fulfils the functions both of the 
oscillator and the frequency measuring device, so that 
apart from this, only the measuring condenser has to be 
provided. 


CALIBRATION OF CONDENSERS 


The calibration of the measuring condensers has 


necessarily to be carried out with some accuracy if the 
device is to measure capacities at all accurately, but 
fortunately, there is a very simple way of doing this, 
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which does not depend on possessing any equipment 
other than one or two condensers whose values are 
accurately known. Basically, the idea is to calibrate the 
large condenser at 50 wut. intervals only, since Cs; covers 
a range of 50 mwuf. Ce itself is then calibrated at smaller 
intervals—say every 5 or 10 muf., and smaller intervals 
are estimated by eye. The equipment needed is as 
follows :— 


(1) A close-tolerance 50 wut. condenser—preferably 


+ 1 per cent. 

(2) A close-tolerance 5 or 10 wu. condenser of the 
same accuracy as the 50 wwf. one. 

(3) A 500 wut. variable condenser which need not 
be calibrated, nor need its exact value at any set- 
ting be known. 

Having provided ourselves with these materials, we 

proceed as follows :— 

(1) Ci and C, are both set at maximum capacity. 

(2) Cs is adjusted so that minimum grid current is 
indicated on the meter. If a large dip is obtained, 
the spacing of Li and Ls is changed so as to reduce 


the dip to an amount that is as small as possible, 
consistent with being easily seen. 


(3) The 50 wpe. condenser is connected across the test 
terminals, thus de-tuning the Li circuit. 


(4) G is reduced and set accurately at the point of 
minimum grid current. 


(5) The setting of the dial of Ci is marked “SQuae 
(6) The variable condenser is connected across the 
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test terminals, and the 50 uuf. condenser removed. 


(7) The variable condenser is adjusted to bring the 
circuit back to resonance. ¢ 
substitutes 50 wuf. of the variable condenser for 
the 50 wut. fixed condenser. Note.—After step 
(5), Ci is not moved while steps (6) and (7) are 
performed. 

(8) The 50 yup. 
test terminals. 

(9) Cy is again 

and the new 

The 50 wut. condenser is 

resonance brought back by 

of the uncalibrated variable. 


condenser is again connected to the 
resonance is restored, 
SLOG ents 

again removed, and 
increasing the value 


until 
is marked 


shifted 
point 


(10) 


(11) The 50 suf. condenser is again attached, and C 


adjusted. 


It will be seen that the uncalibrated variable is used 
to add capacity in steps of 50 wuf. each time Ci is marked 
with a new value, and that the fixed condenser is used 
to measure both the amount of capacity removed from 
C,, and the amount added by the uncalibrated variable. 
Since each measurement is made at the same frequency, 
the total capacity in circuit is always the same. The use 
of the variable condenser enables only one accurately 
known fixed condenser to be used. Otherwise, it would 
be necessary to have a series of them so that jumps 
of 50, 100, 150 wuf., etc., could be added progressively. 


When we come to the last step available on Cs, we 
will have calibrated it in 50 wut. steps all over its dial, 
but the calibration will go backwards. This is in order, 
because as explained above, the thing is used by seeing 
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how much capacity has to be removed from the circuit. 
The 50 wut. variable, Cs, is calibr ated with its 10 or 5 wet. 
marks in exactly the same w: iy, but this time a LO or 
5 uuf. condenser is used. If closer calibration marks 
are wanted, putting them on is merely a matter of getting 
hold of a small condenser of the appropriate capacity 
with which to repeat the performance. 


POWER SUPPLY 

We do not very much like advocating a circuit powered 
in the way shown in the diagram, as it can be dangerous 
if one is not careful. If this system is used, raw A.C. 
is applied to the valve, which conducts only on the 
positive half-cycles, and is called a self-rectifying oscil- 
lator. Actually, this circuit could be made quite safe by 
ensuring that the circuit igs not earthed to the metal case 
at any point. Since the Li circuit is quite well isolated 
from the rest in the D.C. sense, there would be no’ harm 
in earthing one side of Ci and Li to the case of the 
instrument. Of course, care would have to be taken 
set iseters 
than 


with the preliminary adjustment of Cs, but 
pre-set control, 


which need not be touched more 
(Continued on page 48.) 
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An accurate instrument 
for modern radio work 


Wide Range 
SIGNAL 
GENERATOR 


A Signal Generator of wide range and accuracy of perform- 


ance designed to cope with modern radio work. Turret coil 

switching provides six frequency ranges covering 50 ke/sec. to AVO 

80 mc/sec. ° 

accessories 

Switching is provided to enable modulated or unmodulated 
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Dise Recording and Reproduction 


By ViOMeSTAGPOOLE 


Since the end of World War II, interest in high- 
fidelity reproduction of records has risen to unpre- 
cedented heights. Record companies have, not un- 
naturally, attempted to cash in on this interest. After 
all, every record sold means a larger dividend at the 
end of the financial year, and advertising managers 
were quick to dream up pseudo-technical terms pur- 
porting to show that their products were more “hi-fi” 
than those of their rivals. 


Engineering staffs were no doubt called upon to pro- 
duce frequency records to back up these claims, and, 
unless J miss my guess, did so with considerable 
misgivings. It is not very difficult to trick up a disc 
recorder to produce 20 kilocycles per second, and not 
hard to record it towards the outside edge of the 
disc, but to call this a proof that this company can 
produce records of greater range than its rivals is a 
trifle optimistic. 

It is considerably more difficult to record ten kilo- 
cycles towards the centre of a disc than 20 kc/s. at 
the periphery. If we are able to assume that the disc 
recorder can do all that is asked of it, it has to be 
remembered that it is only the last link in the chain, 
and the failure of studio, microphone, amplifiers, and 
tape-recorder to meet highest specifications will 
negate all the hardest efforts. Calls for expensive 
modern microphones and acoustically treated studios 
by recordists will be viewed with a rather jaundiced 
eye by the board of directors, who probably cannot 
tell the difference between Bach and boogie, and are 
tone deaf anyway. 


Most audio enthusiasts go through three stages of 
development. First, they want it as loud as possible; 
secondly, they begin to demand good tops; and fin- 
ally, they want to hear good bass. The first conditions 
are usually satisfied by the best of modern recordings. 
Good clean tops and loud passages without tearing 
noises have become the order of the day, but the 
last condition is by no means always fulfilled. 


Just why this is so is hard to understand. It seems 
unlikely that the recording channel is incapable of 
recording these low frequencies, so one is led to the 
conclusion that a thin quality is deliberately culti- 
vated. ; 


A recent visitor to Europe tells that many record- 
ing studios still use 10-inch speakers in inadequate 
baffles for monitoring, so it is not impossible that 
those responsible for “balance,” having got used to 
reproduction lacking in bass, tend to arrange the 
orchestra so that it sounds that way. Musicians being 
only human, the bass player is probably quite happy 
to earn his fee by playing softly rather than loudly. 


This difference in the recorded bass is quite notice- 
able between various makes of records.  Pre-war 
American records used to be infamous for lack of 
bass, although this fault has largely been overcome 
nowadays. Certain modern English records do have 
good bass, but, taking the large mass of recorded 
material as a whole, scarcely one record in ten is 
entirely satisfactory in this respect. 


LONG-PLAYING RECORDS 

Now that a large number of L.P.s are available, 
it is time to look critically at the technical quality 
of these discs. | am sorry to say that, in general, 
L.P.s have not come up to the high standard of the 
best 78’s. Apart from odd ticks and pops inevitable 
from mass-production of fine-groove records, many 
of the discs suffer from defects which appear to be 
a concomitant of dubbing from tape. A lack of “top” 
is often noticeable, tape noise is apparent, and flutter 
rears its head. 

It is now a standard feature of record production 
to take the original on tape. A 78 copy may be cut 
at the same time, but it is from the former that the 
L.P. is dubbed. This does not mean, however, that 
all works are recorded straight through. The possi- 
bility of playing a complete symphony, or even once 
movement, right through without an error is small, 
so works are still divided into four or five minute 
sections. Thus, when the item is finally inscribed on 
wax, it may well be a dubbing of a dubbing. If, on 
the other hand, the original tape is cut and rejoined 
at suitable intervals, then the master recording is still 
a dubbing. Even assuming this latter case, we have 
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still added all the defects of tape to our disc. A 
modern disc-recorder is capable of less than one-half 
of 1 per cent. distortion, and a noise figure of better 
than 50 db. On the other hand, even the best tape 
recorder is hard put to it to produce less than 1% 
per cent. distortion, and a signal-to-noise ratio of 
45 db. In addition to these difficulties, the limited 
frequency range will restrict transient response, and 
flutter will be added to that already apparent, even 
in the best of dise recorders. 


All this adds up to a peculiar sound which afflicts 
many L.P.s—a sort of strangled effect, with limited 
dynamic range, which can be most annoying to the 
technically trained ear. Strangely enough, many “pop” 
L.P.s suffer least from these faults. 


No doubt, many of these faults will be ironed out 
in time, but it is annoying to spend large sums of 
money on technically poor music, no matter how 
good the performance. 


A further difficulty that arises is the large number 
of recording characteristics that are available. Nearly 
all American recordings use a large amount of high- 
frequency pre-emphasis. The story usually given is 
that it helps to improve the signal-to-noise ratio. This 
may be so, but it happens to be a mere side effect of 
an entirely different process. 


In 1932, when R.C.A. Victor changed from the old- 
style condenser microphone, which had a rising high- 
frequency response, to the ribbon velocity type of 
microphone, they found it necessary to boost the high 
frequencies in order to make the new records sound 
like the old ones. As the high-frequency range has 
been increased, the curve has been maintained without 
any levelling off. A boost of something like 15 db. 
at 10,000 cycles is now usual on American records, 
both 784and) 1.2. 


E.M.I.L.P.s have a similar characteristic, but Decca 
L.P.s use only some 10 db. of boost at 10: ke. 


STUDIO TECHNIQUE 


Most recording companies are rather secretive 
about the actual types and placing of microphones in 
their recording studios, but it is fairly obvious by 
listening that techniques vary from manufacturer to 
manufacturer, and often from disc to disc. Some fairly 
_ definite trends are apparent, however. 


Decea (England) seem to favour the use of about 
three condenser microphones suitably placed to obtain 
that clean, crisp instrumentation for which they are 
justly famous. 


I’.M.I. appear to use two microphones, one on 
either side of the conductor and somewhat back of 
him, In America, the emphasis appears to be on the use 
of one microphone, usually placed well back and 
high up, although information is scarce on methods 
employed by the larger studios, 


The best recording the writer has heard (an L.P., 
incidentally) was made by the use of a single con- 
denser microphone placed some 15 feet above the con- 
ductor’s stand. This is the celebrated recording of 
“Pictures at an Exhibition,’ by Moussorgsky, made 
in America by Mercury Records, but released locally 
under the H.M.V. label. This was played by the 
Chicago Orchestra conducted by Raphael Kubelik. 
It is, incidentally, a truly international effort. Russian 
music, arranged by a Frenchman, conducted by a 
Czechoslovakian, played by an American orchestra 


into a German microphone, and recorded with Eng- 
lish cutterheads. 


REPLAY CHARACTERISTICS 


From the point of view of the record enthusiast, 
the above discussion is largely academic. We have to 
accept the records as we get them, but we can ensure 
as far as possible that they replay close to what we 
imagine the original sounded like. 


In other words, we must ensure that our replay 
characteristic is that recommended by the maker. 
This is just where the difficulty arises. Not only must 
we compensate for the well-known characteristics of 
Décca: and E; Mil) 78's and. LPs, but alsotgougeam 
the odd American characteristics which appear under 
the latter’s labels as well as their own. It should be 
remembered that in many cases the discs are pressed 
from the original American stampers and need equal- 
izing accordingly. I can think of at least eight differ- 
ent characteristics available locally, so that the con- 
ventional boost below 300 cycles/sec. will not get us 
very far. 


Two courses suggest themselves as possible solu- 
tions. Firstly, a switchable equalizer which supplies 
exact equalizations for each available characteristic, 
or, secondly, a fixed bass boost with adjustable treble 
and bass controls. Neither of these two possibilities is 
entirely satisfactory however, as the former is too 
complicated to build, and the latter too complicated to 
operate. 


A combination of these two basic methods seems to 
offer the best possibilities, and is the method most 
used in practice. It is usual to have four or five fixed 
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equalizing positions, followed by variable base and 
treble controls which will allow the fabrication of a 
large number of characteristics. In more advanced 
designs, it is usual to have switchable bass and treble 
controls which enables the controls to be set at zero 
without any difficulty. Continuously variable controls 
cannot be accurately set and over a period of time 
may be so badly maladjusted that the reproduced 
sound bears no resemblance to the original. 


DESIGN OF AN EQUALIZER AND TONE 
COMPENSATOR 


The unit consists of two basic stages, the equalizer 
proper and the tone control stage. It may be pre- 
ceded by a pre-amplifier stage and followed by an 
output stage if necessary. 


(a) Equalizer Stage. Two methods are commonly 
used to produce the bass boost (and treble cut) re- 
quired to obtain flat response from discs. A conven- 
tional resistance capacity loss circuit can be inserted 
between the plate of one stage and the grid of the 
next, or selective negative feedback can be installed 
over one or two stages. Having tried many circuits 
in the last five years, the writer is inclined to favour 
feedback over a single pentode stage for the simple 
reason that it sounds better. In addition, it is easy 
to construct and suffers from no “bugs.” By switching 
various combinations of resistance and capacity be- 
tween grid and plate it is possible to obtain any 
desired combination of bass boost and treble cut. This 


type of circuit was used by Williamson as a pre- 
amplifier in his quality amplifier and gave very good 
results. In practice it will be found necessary to apply 
more feedback than Williamson used, in order to 
get the 20 db.s of boost at 50 cycles required for 
older American records. 


(b) Tone Compensation Stage. Of the nusmber of 
circuits available, a circuit due to P. J. Baxendall 
described in October, 1952, “Wireless World” offers 
the best possibilities. Although used originally with 
continuously variable controls, it lends itself to our 
purpose if we substitute seven position switches with 
fixed resistors between the contacts. 


The circuit consists of a pentode with heavy feed- 
back between plate and grid, having an overall gain 
of about one, and capable of an output of up to four 
volts with a distortion of less than 0.1 per cent. at 
5 kc/sec. at any setting of the controls. 

These two circuits can be combined to give excel- 
lent results and it is proposed at a later stage to give 
constructional details of an equalizer and tone com- 
pensation unit suitable for a low level moving-iron 
pick-up, and radio tuner using these circuits. 
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Annual Report of N.Z. Radio and Television Manufacturers’ Federation 


In presenting his report to the Annual Conference of the New 
Zealand Radio and Television Manufacturers’ Federation held 
at Waitomo on 24th September, Mr. R. Slade, President, reviewed 
many important aspects of the year’s activities. 


Television 


It is considered likely that the release of the report of the 
Australian Royal Commission on Television might prompt the 
New Zealand Government to make a policy statement concerning 
a television service in New Zealand. 


As yet, however, despite repeated promises by the authorities 
concerned, and the importance of the industry being given the 
opportunity to study the report and make constructive comment 
thereon as a prelude to the final adoption of a New Zealand 
TV standard, the technical details of the New Zealand Television 
Advisory Committee’s recommendations have not been released 
to the industry. 


Meanwhile, within the industry itself and in educational circles, 
there has been intense technical activity. Realizing the new tech- 
niques must be studied and mastered well in advance of the 
institution of a TV service, many units of the industry are 
engaged on TV _ constructional work. One Wellington firm has 
designed and built a complete television transmitter, camera, and 
several receivers, the picture quality of which is in no way 
inferior to that of the B.B.C. transmissions. Apart from the 
courage, resource, and high degree of technical skill thus demon- 
strated, this also convincingly proves that the New Zealand 
industry is entirely capable of manufacturing all the television 
receivers this country will need, and should correct the many 
inaccurate statements of ill-informed overseas visitors concerning 
the necessity for New Zealand to import TV receiving sets. 


In Auckland, the Seddon Memorial Technical College has a 
TV and electronics course in its second year-—a sound training 
scheme which could well be copied by other technical colleges. 
For over two years Canterbury College has had a TV trans- 
mitter and a number of receivers in operation in Christchurch, 
all the equipment being designed and built at the university for 
the training of electronic engineers. Similarly, the Wellington 
Branch of the New Zealand Electronics Institute is building TV 
transmitting and receiving equipment with the object of training 
its members in the new techniques, and the Editor of Radio 
and Electronics has been conducting well-attended technical TV 
courses in Palmerston North and Wellington. 


Condenser Importations 


After much delay, a meeting with the Board of Trade was 
eventually achieved without, however, a satisfactory result. The 
original 50/50 arrangement previously operating between local 
condenser manufacturer and the industry ended this year by the 
Board of Trade, without previously consulting with the indus- 
try, arbitrarily cutting the latter’s quota by two-thirds. This 
means it can import only one-sixth of its requirements. Thus, an 
industry of increasing national importance and with tremendous 
future potentialities, is virtually debarred from taking early advan- 
tage of overseas advancements in condenser design. Moreover, 
it is forced to accept nearly all its requirements at high prices 
from a local monopoly whose fluctuating quality harms the indus- 
try in the eyes of important potential customers, most of whom 
demand the highest quality components in the equipment imported 
from overseas to the detriment of the local industry 


It seems that the only redress is for the industry to ask for 
a Tariff hearing, so that the local condenser manufacturer can 
obtain tariff protection only. This, at least, would enable the 
industry, where necessary, to import condensers of the highest 
quality. 


Defence Production and Developmental Contracts 


The industry can be justly proud of the local design and 
quality, and the rapidity with which it has kept so closely up 
to date with results of overseas research. However, as many 
firms have, found that their productive capacity considerably 
exceeds the total New Zealand demand, they have engaged in 
other pursuits, mainly electrical, which have not been altogether 
advantageous to the industry’s proper electronic function, This 
error has been realized, and now most major units are adding 
industrial electronics and telecommunications applications to pro- 
duction schedules. The advent of TV in New Zealand will still 
further augment the electronic scope of the industry. 


Thus, the trends of the industry are now crystallizing as the 
importance of a more scientific approach to problems is realized. 
The engagement of more scientific personnel, however, costs 
money, which, with present high taxation and narrow profit mar- 
gins is not- easily covered out of existing production. The 
Federation Executive, therefore, has endeavoured to impress 
on the Government the ability of the industry to undertake cer- 
tain electronic construction, especially for defence, and, further- 
more, that a strong electronic industry is essential for every 
coyntry today, 


It has been encouraging to receive the suggestion of the Director 
of Civil Aviation, concerning the formation of. a special develop- 
mental group-company which could be entrusted with certain 
developmental contracts, thereby meeting the: requirements of 
both the industry and the Government. Though this plan is still 
under consideration, its practical aspects are not clear. For example, 
it is possible that, though the group may be allocated a develop- 
ment contract, there would not necessarily be any assurance that 
subsequent production would be undertaken by a New Zealand 
firm. Such a provision is essential if New Zealand is to develop 
production technique as well as design capacity. If the production 
contract were thrown open to other countries, our present exchange: 
disparity and sales tax anomalies could and possibly would oper- 
ate to the disadvantage of the industry. en 


Modern defence considerations automatically involve a powerful 
electronic industry, as witness the tremendous expansion in this 
field in the U.S.A., United Kingdom, Canada, and Australia. 
Most of this highly essential expansion has arisen from develop- 
mental contracts, the subsequent production of which has been 
deliberately retained in the country of origin. } 


In this respect New Zealand has seriously lagged behind, the 
hands of industry being tied through lack of appreciation in the ° 
right quarters of its present equipment, and capabilities, to say 
nothing of the antiquated system of contract allocation on price 
alone, without regard to long-term national welfare. 


It is stimulating, however, to note the recent suggestion from 
the Director of Civil Aviation for the establishment of a Stand- 
ing Committee on Radio, comprising representatives of the 
Federation and the Civil Aviation Administration, to consider 
and advise on matters concerning aeronautical radio and electronics 
equipment. It is to be hoped that encouraging’ signs in~ other 
directions will bear fruit during the coming vear. 


Interference 


The problem is still grave in spite of P. & T. endeavours’ to 
keep it under control. Retailers are experiencing increasing diffi- 
culty in effectively demonstrating radio sets to prospective pur- 
chasers, and their trials will be increased with the advent of 
TV which is even more intolerant of such interference. 


Synchronized ZB_ stations operating throughout the day from 
a more central position might be one solution. It is also desir- 
able that the P. & T. Department should continue its excellent 
educational programme on interference limitation and reduction. 
Even more essential, however, is the conferment of legal powers 
on the P. & T. Department to enforce effective reduction on all 
offenders. Legislation compelling the compulsory fitting of effec- 
tive interference suppressors to all new motor-cars, lorries and 
buses during production is also strongly advocated. 


Sales ‘Tax 


The present sales tax anomalies are intolerable, and the exist- 
ing high tax of 20 per cent. has a very adverse effect on the sale 
of radio receivers, thereby restricting the output of the industry 
far below its potential. On the introduction of TV, the situation 
will be infinitely worse. 


If TV is to follow the same trend in New Zealand as in other 
countries, the potential demand will be heavy, if the New 
Zealand service provides main centre coverage. The initial invest- 
ment by the industry will be heavy, and adequate quantities of 
receivers must be produced if the price to purchasers is not to be 
prohibitively high. In view of the future national importance 
of a strong New Zealand electronics industry and the necessity 
for its more rapid development, there is a strong case for no 
application of sales tax whatsoever during the first few years. 
of TV set production. By the same token, the industry would 
gain strength if the present sales tax on radio sets was removed. 


Confidential File of Statistics 


Perhaps due to lack of faith in and appreciation of its value, 
on the part of members, this scheme has not been entirely suc- 
cessful as yet. Under this plan, units were requested to furnish 
group secretaries with certain production statistics, which it was 
considered would be of considerable value to members them- 
selves, and to the Federation, in many important negotiations. 
Such schemes are common practice with overseas Federations 
where their value has been proved. 


Guarantees 


Tt is felt that the excessively long guarantees given purely as 
a means of securing sales is bad commercial practice, and the 
endeavours of the New Zealand Radio Traders’ Federation to 
curtail this practice have been noted with appreciation. It would 
be particularly helpful if both groups could agree upon and 
maintain a standard period of guarantee. 


(Concluded on page 48.) 
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Recent arrivals on the valve list are the members 
of a new Philips range which has been called the 
world series for television. These valves include a 
number of types which are specifically designed for 
television applications, but others of the series are 
eminently suitable for many uses other than television. 
For example, there are the Philips EF80 and EF85, 
which are high-mutual-conductance pentodes, the 
first of which is a sharp cut-off type, while the latter 
has a remote cut-off. Then there is the ECL80, which 
is a dual valve, containing a small triode and a small 
power pentode in the same envelope. This valve 
finds a multitude of applications in television circuits, 
but is also exceedingly useful for AM and FM 
receivers, and even in audio amplifiers. Another valve 
which should prove exceptionally useful in V.H.F. 
receiving and transmitting circuits is the ECC81, a 
double triode with separate cathodes, which can be 
used for anything from a low-powered V.H.F. oscil- 
lator to a push-pull R.F. amplifier for receivers, and 
even for an oscillator-mixer. Needless to say, all 
these valves except the ECL80 and others which are 
designed as line time-base output valves and video 
amplifiers will find more use in V.H.F. receivers and 
transmitters than at low frequencies, but they are also 
excellent for all cases where triodes and pentodes 
with high mutual conductance and low inter-electrode 
capacities are needed. In pulse circuitry, and for oscil- 
loscope work, for example, these modern tubes will be 
found exceptionally useful. The purpose of this Ex- 
perimenter is to describe some of the new valves 
in some detail, and to give a brief listing of the whole 
series, together with some suggested applications. 


AMERICAN EQUIVALENTS 


In these days, when it is almost impossible to 
obtain the more recently developed American valves, 
it is valuable to know that many of the Philips World 
Series are direct equivalents of some American types. 
These electrical equivalents are as follows:— 


ECCS ls a oreees equivalent to 12AT7 
TEES 0 Tene eames equivalent to 6BX6 
EGLSO Mie nee equivalent to 6AB8 
tad Dg Gee dl care Sea vig Bs equivalent to 21A6 
ted EAS Meo ei Dia are equivalent to 15A6 
VS LET eaeeiyigie.; equivalent to 6X2 
Pe Cou ee ce, equivalent to 6BY7 
ECBO1 2 Pp Wee eee S equivalent to 6AL5 


i THE EF80 


This valve, whose arrangement of electrodes and 
socket connections is shown in Fig. 1, was designed 
primarily as a wide-band R.F. and I.F. amplifier in 
television receivers. It is suitable also for use as a 
V.H,F, frequency changer and as a video amplifier, 


Together with other tubes of the range, it has been 
designed to work satisfactorily with H.T. voltages as 
low as 170, It is effective as an R.F. amplifier or fre- 
quency changer at frequencies up to 300 me/sec. Its 
mutual conductance at plate and screen voltages of 
170 is 7.4 ma/v., and the input and output capacities 
are such that it has a gain X bandwidth product of 
110. This means that if the valve capacities alone 
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Dimensions and socket connections. for the Philips EF85. 


made up the total stray capacity; an RF; ore ie 
amplifier using an EF80 would have a voltage ampli- 
fication of 22 times at-a bandwidth of 5 mc/sec. 
Taking into account unavoidable stray capacities such 
as the socket capacities, and that of the wiring, a 
practical figure for the gain/bandwidth product is 55, 
so that in practice a gain of 11 times can be realized 
at a bandwidth of 5 mc/sec. It is of interest to note 
that the gain/bandwidth factor is equally applicable 
to video amplifiers, such as might be used in a TV 
receiver, or in a wide-band oscilloscope amplifier, 
so that for a video bandwidth of 2 mc/sec., for ex- 
ample, the stage gain would be approximately 27 
times. 


THE EF85 


One of the practical difficulties associated with the 
application of high Gm valves is that, in general, they 
have a sharp-cut-off characteristic, which means that 
they are difficult to apply gain control to. Variable 
grid bias can only be used in conjunction with a 
simultaneously varied suppressor-grid bias, with the 
maximum available control bias applied to the latter, 
and a small fraction (say, one-twentieth) applied to 
the grid. Automatic or manual gain control im any 
V.H.F. receiver then becomes a difficult matter, 
especially when the first stage uses a sharp-cut-off 
tube in order to achieve the best possible signal-to- 
noise ratio. For many applications, however, the 
Philips EF85 will be found to effect a solution to 
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this problem. It has the very high mutual conductance 
of 6 ma/v., for a remote-cut-off tube, together with 
an equivalent noise-resistance of only 2,200 ohms. 
This is considerably higher than the figure for a 
sharp-cut-off valve, so that, where the best possible 
signal-to-noise ratio is needed, in order to obtain the 
best weak-signal performance, it is preferable to use 
an EF80 as the R.F. amplifier stage, and effect gain 
control, either manual or automatic, in the I.F. ampli- 
fier, which can contain one or more EF85s, 
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Dimensions and socket connection for the Philips ECH81. 


THE ECH81 


Not mentioned so far is the ECH81, which has been 
designed as a companion type to the EF85. It is 
a triode-hexode, intended for use as an oscillator- 
mixer, and its characteristics are such that when it is 
used in conjunction with an EF85, as either R.F. 
or I.F,. amplifier, the use of a common screen-drop- 
ping resistor enables effective gain control to be had 
with a minimum of cross-modulation and modulation 
distortion. These valves were originally designed pri- 
marily for use in AM/FM receivers, but will find 
application in other V.H.F. receivers. 


THE ECC81 


This valve has a large number of possible applica- 
tions. Both triode sections have identical character- 
istics, and so the valve is particularly suitable for 
push-pull applications, whether as an oscillator or 
amplifier. It can be used in the very popular cascade 
arrangement, in which one section functions as a 
grounded cathode amplifier, feeding a grounded grid 
stage. The first stage is quite stable owing to the 
very low load impedance represented by the grounded 
grid stage, and the overall gain is equal to that of 
a high Gm pentode R.F. stage of comparable band- 
width. The equivalent noise resistance is approxi- 
mately only half as great, however, so that the re- 
ceiver noise level can be made almost a quarter as 
great as when a pentode R.F. amplifier is used. 


Another low-noise input stage to which the ECC81 
is applicable is the push-pull neutralized amplifier. 
This circuit is exactly similar to a cross-neutralized 
push-pull transmitting power amplifier, in which the 
neutralizing condensers are connected from one plate 
to the opposite grid, and must be equal in size to 
the valves’ grid-plate capacities. 


The ECC81 also makes an excellent oscillator- 
mixer valve for low-noise V.H.F. receivers. One sec- 
tion is used as the oscillator, and the other as the 
mixer, with grid injection of the oscillator signal. 
For the latter, a condenser of from 1 to 5 mwuf. can 
be connected from the grid or plate of the oscil- 
lator to the grid of the mixer section, and the result- 
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ing frequency changer has the very high conversion 
conductance of 2 ma/v., together with extremely 
low noise for a mixer. 


THE ECL80 


This valve is one of the most versatile ever pro- 
duced, particularly when applied to television re- 
ceivers. The pentode section will deliver an audio 
output of approximately 1.25 watts, so that the 
ECL80 should prove very attractive as a multi- 
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Dimensions and socket connection for the Philips ECL80. 


purpose valve for small broadcast receivers. At a 
plate voltage of 250, the H.T. drain is only 164 ma., 
total plate and screen, from which it can be seen that 
for the purpose mentioned it would also be very eco- 
nomical to use. The triode section can be used as 
a low-gain resistance-coupled amplifier with an am- 
plification of 9 to 10 times. This gain can be used in 
order to make possible a two-stage audio amplifier, 
using only one valve, and with enough voltage ampli- 
fication to enable liberal negative feedback to be 
used, in the interests of reduced distortion. The 
triode could otherwise be used as a beat frequency 
oscillator (in a communications receiver) or as a pre- 
amplifier, switched into use in the gramophone sec- 
tion of a small radio-gramophone. In oscilloscope 
circuits, the ECL80 could be used as a multivibrator 
type of time-base valve, or as a medium-band-width 
Y-plate amplifier, with the triode used for some quite 
different purpose, such as a blanking amplifier for 
blacking out the flyback of the time-base trace. Two 
ECL80s could be used as a two-stage push-pull 
amplifier for signal amplification in an oscilloscope. 


These notes do no more than indicate some of the 
possibilities of a few of this remarkable new series. 
Those readers who desire much fuller application data, 
together with full characteristic curves and tabulated 
information, are recommended to write to Philips 
Electrical Industries of N.Z. Ltd. for the appropriate 
publications. ‘To conclude this review, we print below 
a complete list of the World Series TV valves, and 
the others mentioned above, together with sugges- 
tions for their application. These suggestions refer 
mainly to television, and thus will be of particular 
interest to those readers who have recently become 
interested in this fascinating new art. 


ECC81: 


(1) R.F. Amp. p-p grounded grid, cascode, or neut- 
ralized p-p stage. 


(2) Oscillator-Mixer. 
(3) Push-pull Mixer. 


(Continued on page 25.) 
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ANTENNAE AND TRANSMISSION LINES 
The design for an aerial for a small yacht or launch is a 
dificult problem-—-it means connecting a fairly long-wave low- 
wattage transmitter to a few feet of radiating material. No single 
improvement can contribute so much as increasing antenna capacit- 
ance to reduce the loading coil. A number of methods of doing 
this are given, with notes on good insulation and a good ground. 
—FElectronics (U.S.A.), July, 1953, p. 146. 


The “‘plain-ground-plane antenna.’? These are hard to beat for 
general-coverage work, but in the ten-metre band they are inclined 
to get big and a little difficult to handle. The design given over- 
comes this, and shows a simple and inexpensive way of mounting 


the components. 
OST (U.S.A.), August, 1953, p. 36. 


AUDIO EQUIPMENT AND DESIGN 

Here is a speaker enclosure called the “EW.” Three criteria 
were set up for the design of the enclosure: 1, small size; 2, 
smooth response; and 3, high efficiency. In order to increase the 
length of the air column in the bass-reflex type cabinet, a parti- 
tion has been set at an angle of 20 degrees to normal. This 
mereases the air column by half without increasing the overall 
dimensions of the enclosure. 


—Radio and Television News (U.S.A.), July, 1953, p. 43.) 


An equalizer-preamplifier: the design has been directed towards 
a need for a universally applicable instrument of this type. The 
apparatus has a magnetic pick-up pre-amplifier feeding a two- 
stage amplifier. Tone controls follow this section into a cathode 
follower. In addition, there is the sharp cut-out low-pass filter- 
equalizer, rumble filter, etc. 

} —Ibid., p. 43. 


Inexpensive pick-ups on long-playing records: the reproduction 
of string tone from these records ‘is often marred by what. is 
best described as ‘‘buzz.’’ The article gives.a means of overcoming 
this nuisance by the use of filters constructed from ‘‘Ferroxcube’”’ 
assemblies. These overcome the unwanted resonances in the pick- 
ups and effect the purpose required at small expense. 

—Wureless World (Eng.), July, 1953, p..299. 
ELECTRONIC DEVICES 

The last war brought the need of teaching Morse to large 
numbers of men, and it was not easy. For student training, it 
has been shown that it is a distinct advantage to the learner to 
hear the code characters transmitted. at a speed comparable to 
that he will encounter in later experience (20 words a minute). 
A device has been made which will transmit the letters with the 
adequate. spacing between them, and methods of varying the 
transmission to meet a-training schedule. 

——Iilectronics (U.S.A.), July, 1953, p. 182. 


A. V.H.F. radio aid designed for. locating the survivors of 
wrecked’ aircraft is known as ‘‘Sarah,’’ and the apparatus is a 
small radio beacon, which continues to transmit a pulsed signal 
until the battery is exhausted. With a comparatively small battery 
it gives 20 hours continuous operation, and the whole apparatus 
can be attached to a portable life saver: 

—-Wireelss World (Eng.) August, 1953, p. 381. 
INSTRUMENTS AND TEST GEAR 

The ohmmeter: despite the fact that the ohmmeter is widely 
used, there does not seem to be much common appreciation of its 
finer points. Nor is it always realized that there are two kinds 
of meter—the series and the shunt. The article deals with 
basic circuits, effects of battery changes, range changing, and the 
question of accuracy. 

“Wireless World (U.S.A.),; July, 1953, p. 323. 


MATERIALS, VALVES, AND SUBSIDIARY TECHNIQUES 
All amateurs sometimes wish to wind coils to their own 
specifications, and usually endeavour to rig up some kind of a 
machine for this purpose. The primary requirement is that the 
coils should lie evenly on the bobbin, and this is not easy to 
achieve. The author has constructed a machine using threaded 
rods geared to the spindle driving the bobbin to give a controlled 
movement to the feed of the wires. The gear mechanism is 

ingenious and simple. 
—Ibid, p. 377. 


Reactivating the dry cell: given certain essential conditions a 
dry cell can be discharged and reactivated again and again. 
These conditions are stringent but very interesting. Any reader 
who is attracted by the problem will find experiments easy and 
little apparatus required. There is plenty of room for research, 
and the results may have very useful practical results. 

—Wireless World (Eng.), August, 1953, p. 344. 


During the past few years, considerable attention has been 
given to the development of various colour cathode-ray tubes. 
The “Chromatron’”’ is described, developed by Television Labora- 
tories, Inc. The phospor is divided into strips of the primary 
colours, and as the electrons travel down the tube they are 
sharply focused by a series of electrostatic lenses. The tubes make 


use of post acceleration to aluminium backed phospors giving a 
bright colour picture as well as a. black and white picture without 
loss of detail. 

—Proceedings of the I.R.E. (U.S.A.), July, 1953, p. 851. 


Theory and experimental results are presented for a_ basically 
new type of electron-stream amplifier in which the stream flows 
past a_ resistive wall. An electron stream floods the pores of a 
lossy dielectric medium. The gain is obtained through interaction 
between the stream charge and the wall charge which is introduced 
by the stream. The wall charge acts upon this to cause larger 
and larger bunches of electrons to be formed and amplification 
results. This is an interesting addition to the science of ampli- 


fication. s 
—Ibid., p. 865. 


RECEIVERS 
Full circuit diagram and construction details of a simplified 
communications receiver. By using commercially available switched 
coil pack, a good general purpose design in the communication 
category can easily be constructed. The design incorpor- 
ates all those refinements’ normally considered desirable as well 
as a few not found on several commercial receivers. This 
appears to be a project well worth while. 
—Short Wave (Eng.), July, 1953, p. 266. 


TRANSMITTERS AND TRANSMITTING 

A» description of negative feed-back modulation. This is a 
system of closed-loop modulation which is called the Rothman 
system, and which utilizes a portion of the transmitter output to 
provide the power for modulation. The system has high efficiency 
and ease of tuning, but the system exaggerates non-linearity. A 
small transmitter is described to demonstrate the principles. 


—OQOST (U.S.A.), August, 1953, p. 17. 


A multi-band antenna coupler—six bands without coil changing. 
This solves the problem of the bulky inconvenience of the usual 
antenna tuner. No plug-in or switched coils are used and only 
a single split-stator tuning condenser is required to cover all 
bands from 3.5 to 28 mc/sec. 

—Ibid, p. 40. 


The purpose of the article is to describe the design of a simple 
10-metre mobile station. The transmitter requires a minimum of 
parts for construction and is small enough to fit behind the dash 
of a car. Power for the transmitter is taken from the vibrator 
supply, and the available two-watt final plate input power gives 
performance on a par with that obtainable from higher-powered 
rigs. No trunk space, dynamotor, separate antenna, or. dash to 
trunk wiring is required. 

-——Radio and Television News (U.S.A.), July, 1953, p. 52. 


TELEVISION 
Circuit explanation and service data for a new Philco receiver, 
The article is interesting for its description of the synch. system’ 
and the phase comparator for keeping the scanning in phase. 
—Ibid, June, 1953, p. 58. 
Stereoscopic television: many people are now asking, “Why 
not three-dimensional television?’? It is, of course, possible, but 
such a system would not be compatible with existing systems. 
But there is a possibility that it can be made available for any 
new services that may be set up. The article gives the principles 
of such a system. As far as our own country is concerned, this, 
or any kind of television seems at present to be far, far away. 


—Wireless World (Eng.), July, 1953, p. 296. 
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NOW-—-A BETTER, FASTER, 

MORE COMPLETE SERVICE 

TO THE RADIO AND e 
ELECTRICAL DEALER 


RADIO PARTS, VALVES, 
TRANSFORMERS, SPEAKERS, 
® ; RECORD-PLAYING EQUIPMENT, 
ELECTRICAL APPLIANCES, and 
FITTINGS, Etc. 
LEADING MANUFACTURERS REPRESENTED—CHECK 
WITH US FIRST—PROMPT DELIVERY TO ANY TOWN 
OR CITY IN NEW ZEALAND = 


Ss. C. DAVISON LTD. 
WHOLESALERS & IMPORTERS, 
P.O. Box 279 — Palmerston North — 323A Main St. 


BIGGER, BETTER VIEWING 
wi cn ” the P a [ L 


PHILCO TABLE MODEL No. 1602 


One of 36 different Philco Television 
Models manufactured or distributed 
in every country in which television 


is now operating. 


PHILCO TELEVISION has everything 


_PHILCO the Sie largest Radio & Television Manufacturer 


“Represented in. New. Zealand by? 


The The Philéd Division of Russell import Go.’ Ltd, P. 0. Box 102, Wellington 
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RADIO AND ELECTRONICS TV SuppLeMEN’t 


The London Television Station of the British Broadcasting 
Corporation, at which Emitron Television Equipment has 
always been used, was the first station in the world to 
provide a regular daily service for viewers. Situated at 
Alexandra Palace, on high ground to the north of the 
capital, it provides a reliable programme service over a 
radius of from 30 to 35 miles. Emitron Television Transmit- 
ting Equipment is installed in almost every. British TV 
station and studio. 


GET YOUR NAME ON THE 
LIST FOR EARLY DETAILS! 


Fill in this coupon NOW and get on our mailing list for early 
details of the attractive H.M.V. Television Receivers that will be 
specially designed for New Zealand conditions. 


Post to H.M.V. (N.Z.) Ltd., P.O. Box 296, Wellington. 
Name Scie: Sian el, aetna tee a aT ey 


Adcress ..., 
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E.M.12s latest C.P.S. Emitron 
Camera Type 46994 has many 
important advantages, including 
a six-lens turret, detachable elec- 
tronic view-finder, and facilities 
for visual indication and remote 
control of the lens iris settings from either the 
camera operators position or the Camera Control 
Unit. The pick-up tube incorporated has a linear 
characteristic and a colour response almost identical 
with that of the human eye. 


PRINTED BY JIARRY H. TOMES, LTD, WINGFIELD STREET, WELLINGTON. “ 
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The great E.M.I. factories at Hayes, Middlesex, England, are 
the home of British Television. From the same factories come 
the H.MV. TV Receivers which have set the standard for 
higher quality reception throughout the world. All these 
resources and experiences are available in New Zealand, and, 
when TV comes to this country, H.M.V. technicians will be 
working in close co-operation with those who evolved and 


built the finest in the world. 


Ww 


Above is a typical H.M.V. con- 
sole television receiver fitted with 
the exclusive Emiscope alumin- 
ized tube. which is one of the 
H.M.V. secrets of perfect picture 
definition — perfect even when 
viewed in daylight! This superh 
Sin. tube receiver, built to the 
world - famous elie of 
H.MWV. quality and_ reliability, 
is the set by which all television 


is judged. 
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TV SuppLEMENT 


Television in New Zealand—January, 1954! 


By George A. Wooller, Managing Director, Pye (New Zealand), Ltd. 


Pye (New Zealand) Ltd. intend to bring television 
to the public of New Zealand in a series of demon- 
strations commencing at the Wellington Manufac- 
turers’ Association. Exiuibition, January ./th<to, Zocd, 
1954. With the co-operation of the Minister in Charge 
of Broadcasting, the New Zealand Broadcasting Service, 
Post and Telegraph Department, Pye Limited of Cam- 
bridge, England, and the Exhibition Committee, arrange- 
ments have been completed to demonstrate to people 
throughout the country the achievements of Pye in 
the design and manufacture of many types of tele- 
vision equipment. 


These demonstrations will feature, for the first time 

New Zealand, telecasting as distinct from closed cir- 
cuit transmission. Several tons of equipment, including 
a complete camera chain, transmission and full control 
equipment, as well as several domestic television receiv- 
ing units are being shipped from Cambridge, England. 
A TV studio is being built at the Wellington Show and 
the demonstration will later be a feature of the Auckland 
Manufacturers’ Association 1954 Show, 
shows throughout New Zealand. 


RADIO RECEIVERS 


In a little more than twelve months bye (New Zea- 
land) Limited has produced and marketed in this country 
a comprehensive range of radio receivers from console- 
type radio gramophones with fully automatic three-speed 
playing facilities to portable and bedside-type radios. The 
exceptionally keen interest of the radio trade and the 
general public, no less in the superlative quality than in 
the exceptionally competitive prices, is an indication of 
the developments yet ahead. The high standard of tech- 
nical design of all Pye ‘products is world-renowned, and 
this is understandable.when it is realized that the Pye 
eroup of companies extends into every field of research, 
design, and manufacture connected with radio and tele- 
vision, 

HISTORY OF PYE 


It was in 1896 that the late W. G. Pye founded a 
scientific instrument company at Cambridge, England. 
This business prospered and, with the co- operation on the 
world-famous Cavendish Laboratories, an unequalled 
range of precision instruments was produced and sup- 
plied to laboratories and universities throughout the 
world. Radio was added to the company’s activities at a 
very early stage (one of the earliest achievements was 
the production of the first completely portable set in 
1922) and in 1930 the nucleus of the present Pye Tele- 
vision Laboratory was established in Cambridge, 1936, 
the year in which the world’s first public television ser- 
vice was opened in London, saw the marketing of the 
first Pye television sets. Ever since, ito tas hear Pye’s 
consistent policy to devote the maximum effort to tel: 
vision research and development, on both the receiving 
and trarismitting sides. 


COLOUR TELEVISION 


In 1949,. Pyé introduced the first colour television 
systenl to the public in Great B ritain on the occasion 
of the National Radio Exhibition in London. T his equip- 


and of other 


Limited, 


ment was subsequently shown to enthusiastic thousands 
in’ Holland and Italy. Full-scale demonstrations of tele- 


vision, using Pye equipment, have also been given in 
Denmark, Belgium, Australia, Sweden, Canada, Ger- 


many, and Eire. A complete demonstration unit was also 
taken to the United States of America and shown both 
in Washington and New York. In all these countries the 
demonstrations met with tremendous success, the experts 
and the public alike being most impressed by the 
excellence of the equipment and by the quality<of the 
pictures they saw. 


PYE GROUP OF COMPANIES 

The vast Pye group today embodies many companies 
within the Commonwealth. These include Pye Telecom- 
munications, Limited, who manufacture..all types of 
V.H.F, link equipment for military and civil use (repre- 
sented in New Zealand by Green and Cooper, Ltd.) ; 
Cathodeon Limited, manufacturers of cathode ray tubes 
of all types, glass to metal seals, television camera pic- 
ture tubes, monoscope type picture generator tubes, 
crystal quartz units, etc.; Unicam Instruments, Limited, 
precision manufacturers of X-ray and optical gonio- 
meters for the analysis of crystal structure and photo- 
electric spectrophotometers for ultra-violet visible and 
infra-red investigations (represented in New Zealand 
by Geo. W. Wilton and ‘Co., Ltd.) ; Rees Mace Marine, 
Limited, a selling and servicing organization specializing 
in marine installation; Faraday Radio (Gramophones) 
Limited; Corran Works Limited (Larne, Northern Jre- 
land), manufacturing domestic radio and TV _ receivers 
for export throughout the world; W. G. Pye and Co., 
precision instrument makers (represented in 
New Zealand by Geo. W. Wilton and Co., Ltd.); L, G. 
Hawkins and Co., Ltd., Universal electrical appliances, 
Hawkins pressure cookers etc. (represented in New 
Zealand by Jones, Begg and’ Co., Ltd.); George 
Dandridge and Co., Limited; Pamphonic Reproducers 
Limited, high fidelity sound equipment and special pro- 
ducts; T/V. Manufacturing Limited, radio and_ tele- 
vision manufacturers; Pye Industrial Electronies, 
electronic devices of all types and R.F. heating equip- 
ment. Overseas members of the group are, in addition 
to Pye (New Zealand) Limited, Pye Ganade Limited, 
Ontario; Pye (Ireland) Dimer Dublin; Pye Radio 
and Television (South Africa), Limited, Capetown ; 
and Pye-Electronic Pty. Limited, Melbourne. 


A recent highly important affiliation is the agreement 
between Pye Limited of Cambridge, England, and 
General Precision Laboratory Incorporated (G.P.L.) 
New York, providing for an expanded programme of 
joint research and development in the field of industrial 
and broadcast television cameras and studio equipment. 
Pye will manufacture cameras and associated - studio 


“items in England, and G.P.L. in America, for indepen- 


a 


two 


dent sale faronen their respective marketing organiza- 
tions, but the eomomed engineering knowledg re i the 
firms, reflecting world-wide operations, will be 
pooled.—P.E ate 
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PYE MOBILE VAN 
Outside broadcast unit as 
supplied to B.B.C. and 
overseas television authori- \ 
ties. Provides all the oper- 
ating and control facilities 
for three cameras and 
eight microphones. Pye 
Image Orthicon Camera is 
shown ready for OB use. 
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PYE 16 mm. TELECINE EQUIPMENT 
Records pictures and accompanying 
sound on film running continuously at 
speed corresponding to 25 frames per 
second. 


PYE IMAGE ORTHICON CAMERA 
Regular supplies of Pye televi. 
ston cameras and studio equip- 
ment are sent to the United 
States of America. This equi p- 
ment is in operation at the 
C.B.S. Studios in New York. 


PYE CONTROL 
EQUIPMENT 


Pye equipment is in con- 
stant daily use in fixed 
and mobile locations at 
television services through- 
out the world. Camera 
control and power supply 
units, synchronizing pulse 
generators, mixing units, 
master monitors, telecine 
equipment, etc., are manu- 
factured to precision stan- y 


dards in the world-famous 
Pye works. yy 
ae 


PIONEERS AND LEADERS IN EVERY DEPARTMENT 
OF RADIO AND TELEVISION RESEARCH 


Pye (New Zealand) Limited, P.O. Box 2839, Auckland 
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THE GREATEST NAME IN RADIO & TELEVISION TO-DAY 
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PYE STATICON CAMERA 
Outstanding Pye development incorpor- 
ating miniature television tube. Pro- 
vides remote observation of industrial 
processes where close scrutiny would 
be injurious to a human observer. Cam- 
era ts located close to the subject and 
the control or monitor unit can be 
viewed at a suitable remote point. 


PYE ROBOT CAMERA 


Swivel-mounted camera operated by re- 
mote-control panel which can be situ- 
ated at a considerable distance fro 
the camera. Lens changing and up, 
down, and sideways movement of the 
camera can be made at will. 


PYE DEEP-SEA TV CAMERA 


Developed in close co-operation with 
the Admiralty for operation at depths 
of up to 1,200 ft. All optical adjust- 
ments can be carried out with ease and 
precision from the camera control on 
board the surface vessel. 


PYE DOMESTIC RECEIVER 


Model FV4, incorporating the famous 
Pye black screen and automatic picture 
control. This is the model which New 
Zealanders will see at the Pye TV de- 


monstrations throughout the country 
during 1954. 
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PIONEERS AND LEADERS IN EVERY DEPARTMENT 
OF RADIO AND TELEVISION RESEARCH 


Pye (New Zealand) Limited, P.0. Box 2839, Auckland 
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Great Pye Achievements 


During the war years 1939-1945 all the long experi- 
ence, technical skill and high-quality engineering methods 
of Pye Ltd., were devoted towards winning victory. To 
mention but a few of the major achievements in those 
years, Pye research engineers were the first in the 
world to develop the proximity fuse of radio-fired anti- 
aircraft shells.. Pye also designed. and produced the fam- 
ous “No. 19” set—the radio receiver-transmitter used 
in thousands of British and Allied tanks and vehicles. 
Pye engineers also developed and produced G.C.I.—the 
equipment by which British night-fighter pilots inter- 
cepted and destroyed many enemy raiders during the 


war. 
INDUSTRIAL TELEVISION 

The pioneer spirit which has typified Pye’s activities 
since their earliest days is evident in the present-day 
research and development. At Britain’s last radio and 
television show, held at Earl’s Court in London, the 
Pye remotely-controlled Robot TV Camera was one of 
the high spots of the show. This equipment, which has 
been admired by the world’s television experts, consists 
of a swivel-mounted camera operated by a neat “joy- 
stick” control panel, which can be situated at a consider- 
able distance from the camera. Lens-changing and up, 
down, and sideways movements of the camera can be 
made at will. 


The Pye . Staticon Camera, using a miniature 
television tube, is another notable advance with far- 
reaching opportunities in industry and_ research. 
The equipment is designed to provide remote obser- 
vation of industrial processes which may be inaccessible 
to the human eye, or where close scrutiny would be 
injurious to the human observer. Such conditions may 
exist, for example, in a steel foundry, involving heat, 
glare, and fumes from a furnace. Two main units only 
are required—the camera which is located close to the 
subject, and the control and monitor unit on which the 
observer views the image at a suitable remote point, The 
television eye may be used also as a valuable substitute 
in precision engineering observations where it might be 
advantageous to have the image of the subject enlarged 
on a screen for viewing by a greater number of persons. 
It may also be used for time study of diverse opera- 
tions, remote and local, from a central office, or the 
combining of several different operations so that one 
operator controls many. Other fields for the application 
of industrial television equipment include education pur- 
poses in schools and hospitals, and motion picture pro- 
duction, where it is being used for rehearsals in black 
and white, thus obviating film wastage due to the neces- 
sity for retaking scenes. Where there is a need for the 
instantaneous conveyance of visual information to a re- 
mote point, the Pye Staticon Camera system finds an 
application and results in improved efficiency and 
economy. 


UNDERWATER TELEVISION 


An even more dramatic demonstration of the uses 
of television is the new deep-sea television camera which 
has been developed by Pye Limited working in close 
co-operation with the Admiralty. The new equipment is 
capable of efficient operation at a depth of 1,200 feet, 
a depth which can be increased to 3,500 feet in the very 
near future. All optical adjustments can be carried out 
with ease and precision from the camera control aboard 
the surface vessel. Complete mechanical control of the 
camera’s direction can be effected from the surface, 


The camera’s angle of elevation through an arc of 
approximately 115° can also be controlled from the 
surface, or it may be pre-set before the camera is 
lowered under water. For purposes of static observation 
the entire camera unit may be mounted on the sea-bed. 
The complete Pye deep-sea television chain has been 
installed in the deep diving vessel H.M.S. Reclaim and a 
similar camera has been supplied to the Admiralty Re- 
search Laboratories for experimental work. 


COLOUR TELEVISION 


The Pye system of colour TV has already proved 
itself in the fields of medical and dental teaching and 
has been used at Guy’s Hospital and St. Thomas’s Hos- 
pital in London. Where before only a limited number 
of students could be admitted into an operating theatre 
to attend an operation, it is now possible, by the use 
of colour TV, for practically any number of students to 
see details of an operation in an adjoining lecture-room. 
In the field of industrial research, colour TV is also 
being used to great advantage: 


PYE THROUGHOUT THE WORLD 


Pye have supplied substantial quantities of television 
transmission equipment both in England and in the 
United States of America, where regular television ser- 
vices are in operation. Pye are one of the principal 
suppliers of television transmission equipment to the 
B.B.C. in Britain and their cameras, monitors, control 
equipment, and studio apparatus are in daily use in the 
B.B.C. studios, at both Alexandra Palace and Lime 
Grove, London. Pye have also specialized in the design 
of outside broadcast units, and have supplied the B.B.C. 
with a number of fully-equipped outside broadcast veh- 
icles. The American Broadcasting Company chose Pye 
TV equipment for their two new studios in New York. 
The high-speed production required for the smooth run- 
ning programmes calls for equipment which is both 
adaptable and efficient—features which American broad- 
casting engineers agree are characteristic of Pye pro- 
ducts. This installation is one of many using Pye equip- 
ment which have now been completed in the United 
States. Indeed, the demand is so great that each week 
a consignment of television equipment leaves the Pye 
Cambridge factory on its way to New York by air. All 
over the world, in countries where television services 
are in operation or under construction, Pye equipment 
is in demand. In Germany, Japan, Belgium, Switzerland, 
Italy, United States of America, to name but a few, 
Pye transmission and control equipment, cameras and 
mobile vehicles are in use. 


CORONATION TV 


Pye equipment played a notable part at the greatest 
television show on _ earth—the Coronation of Her 
Majesty Queen Elizabeth IT. An estimated twenty mil- 
lon people in Britain and a further two million on the 
Continent, watched scenes televised direct from London. 
The TV networks of France, Holland, and Western 
Germany relayed the programmes via an international 
vision link-up on a scale never before attempted. Again, 
at the Royal Navy’s Coronation Review at Spithead in 
June, when the Queen reviewed the massed might of 
the British Fleet from the 1600-ton frigate Surprise, 
Pye equipment played an important part. Surprise was 
equipped with a private radio-telephone line to the shore 
base at Portsmouth, providing the Royal party with 


(Continued on Page 32.) 
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NEW ZEALAND DESIGNED TELEVISION: 


HERE’S A’ FAMILIAR OBJECT 
IN A TWENTIETH - CENTURY PRESENTATION ! 


A TV RECEIVER IMAGE OF A POCKET WATCH 
A Direct Screen Photograph 


The illustration shows—far better than wordy opinions—something of the scope of 
405-line TV in its ability to reproduce detail. 


IT DISCLOSES, ALSO, THE PIONEERING EFFORT OF A NEW ZEALAND COMPANY 
YO BE ABREAST OF THIS NEW ART, AND THE EXTENT OF ITS “KNOW-HOW” 
IN PRACTICAL TELEVISION TRANSMISSION AND RECEPTION. 


FOR THE TECHNICALLY MINDED. 


Transmitted on 96.42 mc/sec. 
405 lines, 25 pictures (B.B.C. standard) 
Camera Tube R.C.A. Vidicon, | in. dia. 


Photo exposure f8 4 oth second. 


TV Camera and Transmission Equipment by 


COLLIER & BEALE LIMITED 
WELLINGTON 


RESEARCH AND DEVELOPMENT FOR OVER A QUARTER CENTURY 


TV SupPLEMENT 


EDITORIAL 


This supplement to Radio and Electronics has been 
prepared with a special purpose in view. As yet, tele- 
vision has not come to New Zealand, but there are few 
of us in the radio industry who do not hope that the 
day of its advent will not be long delayed. Television is 
one of the “babies” of electrical engineering, in that it 
is only sixteen years since the first public service of TV 
programmes was instituted. In that sixteen years, broken 
as it was by the second world war, TV has flourished 
exceedingly, not only in Britain, which pioneered it, 
but also in the United States of America, South 
America and the Continent. TV is one thing which 
gives the lie to those who maintain that Britain no 
longer has the ability to lead the world, for not only 
was London the first city in the world to have TV 
broadcasting, back in 1937, but since the war, the B.B.C. 
have gone ahead with their plans for covering the 
country, and now 95 per cent. of the people in the 
British Isles are covered by the network of high-powered 
television stations that has been set up. In addition to 
this, Britain has kept herself well in the forefront of 
technical developments, and produces transmitting equip- 
ment second to none in the world. We all know how 
the U.S.A. prides itself on its technological achieve- 
ments! It is surely a feather in the caps of British 
engineers and producers of equipment, that British 
studio and transmitting equipment is being sold to 
American television broadcasters. 

We, too, belong to the British Empire, and have 
gained somewhat of a reputation for initiative and re- 
source; this Television Supplement shows. the whole 
country, and not just the radio industry (who in general 
know it already) that New Zealand manufacturers, edu- 
cational institutions, and business houses have not been 
content to wait meekly for a sign from the Powers-that- 
be, before thinking about television. Many of them 
have done much more than think, as these pages will 
show.. That this Supplement has been possible AT THIS 
STAGE is in itself a tribute to our radio industry, and 
an earnest to the public that the industry will not be 
found wanting when it comes to preparedness and action 
in the matter of TV. 


Managing and Technical Director: 
W. D. FOSTER, B.Sc. 


Subscriptions to Radio and Electronics: 
ls. 10d. per copy; 23s. 6d. per annum, posted. 


Advertising Rates supplied on application. 
CORRESPONDENCE: 


All correspondence and contributions should be addressed 
to :— 
The Editor, 
Radio and Electronics, 
P.O. Box 8022, 
Wellington, New Zealand. 


OFFICES AND LABORATORY: 


Radio and Electronics (N.Z.), Ltd., 
46 Mercer Street, Wellington. 
Telephone: Wellington 70-217 


Telegrams and Cables: “RADEL” Wellington 
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Ez Perhaps. the most significant 

™ television work that has yet been 
carried out in this country is the 
project which is being carried on 
in the Electronics Laboratory at 
the Canterbury College School of 
Engineering. In November of last 
year, this journal had occasion to 
comment editorially on this work, 
which, apart from its great value 
to the Engineering School, is note- 
worthy as the first recorded trans- 
mission of high-definition television 
signals to take place in New Zea- 
land. Nor is it pure coincidence 
that the view through the Elec- 
tronics Laboratory’s window into 
the quadrangle—one which by now 
has become very familiar to those 
in Christchurch who have built or 
acquired TV receivers—is literally 
only a_stone’s throw from a 
memorial plaque commemorating 
Lord Rutherford’s earliest  re- 
search work, which was. done in the Physics Department at 
Canterbury College. The subject of that research, it might be 
mentioned, was radio! 


PURPOSE OF THE C.U.C. PROJECT 


Before going on to say something about the equipment 
itself, we should set down the aims of those who conceived 
the idea, and who have since been prosecuting it with much 
enthusiasm and vigour. Needless to say, those aims are edu- 
cational, as befits work which goes on within the precincts 
of a university, but this is not Education, with a capital E, 
such as connotes (at least to the layman) dry-as-dust theories 
which do not always seem to work in practice. Far from it, for 
this is one manifestation of education at its best, and at almost 
its highest level. Let us explain. 


The project comes under the jurisdiction of Professor McElwee, 
Professor of Electrical Engineering, and the detailed supervision, 
planning, and execution, has been carried out by Mr. B. T. Withers, 


Above: General view of the TV equipment in the Electronics Laboratory. The 
camera can be seen immediately above the receiver in the left-hand corner 
of the picture. The wooden rack at the right houses the transmitter, while 
the remainder of the equipment visible comprises the synchronizing and 
signal-handling circutts, together with a monitor, a second receiver, and a 
waveform oscilloscope. 


Left: The rack containing the synchronising signal generator and video nuixing 
panel, together with their regulated power supplies. 


Below: One of the complete receivers constructed at C.U.C 


, 
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TV at Canterbury 


University 


College 


one of his senior lecturers. There are two main ideas 
which were decisive in translating the project from an 
enticing scheme into actuality. The first is that each 
department of an institution like the Engineering 
School must have at its command material which can 
form the basis of the research work that candidates 
for honours degrees must carry out as part of their 
honours course. 


Now television is undoubtedly the most rapidly 
advancing of all branches of electrical engineering. 
It therefore makes one ideal field for honours stu- 
dents’ research, for in spite of the admittedly high 
standard of technical achievement represented by 
current television practice, many weighty problems 
remain to be solved, and many “standard” techni- 
ques are capable of being improved. Then again, tele- 
vision embraces in some degree the techniques of all 
branches of electrical engineering, not to mention 
that it also embodies the direct application of a re- 
markably wide range of physical phenomena. What 
could be better, then, for the purpose under discus- 
sion? And what subject could be better calculated 
to hold the interest of some of the best young brains 
in the country? 


This brings us to the second, and perhaps more im- 
portant function of the television activity at the College, 
as envisaged by the two men we have mentioned. As 
they see it, it is the duty of the Engineering School not 
only to offer its undergraduates the bait of the letters 
B.E., to be added to their signatures after the requisite 
examinations have been passed, but also to hold and 
develop the enthusiasm of the students for their chosen 
subject, and to fire their imaginations by providing for 
them exciting and absorbing prospects. There can be 
little doubt that the TV project does just this. Please 
note that only those of Honours standard among students 
of electrical engineering are able to work on it. A stu- 
dent must prove himself capable of undertaking an 
honours degree with every chance of success before he 
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is allotted a portion of the television work to carry 

out, and on which to write a thesis at its completion. 

It is something that is exciting and new that the first- 

year student sees going on next door to his own element- 

ary labours, and that is an incentive to him to do more 
than just “scrape a pass.” It is a “live” subject among 
much that, while essential, cannot help at times from 
being dull or drudgery. Who knows? The work in this 

Electronics Lab. may well be the means of leading 

some brilliant student towards momentous discoveries, 

Above: Photograph direct from the monitor tube’s screen of a 
monoscope test pattern. The distortion in the corners is due 
mostly to the fact that the pattern is occupying the maximum 
usable area of a round 7 in. tube. Linearity and resolution 
can both be seen to be excellent, while the rather poor focus 
ts due to the photography, and not to lack of focus in the 
display itself. 

Below: Two of the units removed from the main rack, showing 
the style of construction used. Note how accessibility is pro. 
vided, both for. changing tubes, from the front, and for work- 
ing on the circuitry, from the back, with the equipment 
actually operating. 
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even as Rutherford who worked at radio in this same 
College before branching off into the wider sphere of 
atomic physics ! 


Be that as it may, the fact remains that Professor 
McElwee and Mr. Withers should go down in history as 
men of the broadest vision in the teaching of electrical 
engineering, who have done much for which the radio 
industry should be grateful. 


In case anyone should think that the C.U.C. project 
has any bearing at all on the radio industry’s present 
preoccupation with the advent of television broadcasting 
in New Zealand, it should be pointed out that the idea 
was formulated as long ago as 1949—at a time when 
the same radio industry was not at all in favour of TV 
as a topic of conversation, let alone of publicity! That 
the first pictures were transmitted in 1951, and that 
experimental transmissions have been going on ever 
since, are facts which have not the slightest bearing on 
the subject of this special issue. Indeed, in conversation 
with Mr. Withers, one gathers that in some ways at 
least, he could wish that no one outside the walls of 
the university had ever heard of his endeavours! This is 
partly modesty, and partly a desire to escape from a 
multitude of telephone calls from members of the public 
who want to know (a) can they buy a television set 
that will receive his transmissions; (b) if they bring 
one in from. England, will. it--pick .up-his station ;-.or 
(c) would he make the necessary modifications to a set 
they already have. It is also part of the university man’s 
horror of becoming embroiled in anything that smacks 
of politics. All this, however, did not prevent either of 
the two gentlemen we have mentioned from acceding to 
the writer’s request to visit the laboratory for two days 
in order to obtain material for this article, or from 
affording him every facility not only to do this, but also 
to further his own studies in the matter of television by 
spending valuable time with him discussing the technical 
features of the equipment which is illustrated on. these 
pages. 


THE EQUIPMENT 


As might be expected, the equipment that has been 
built as the project moved along is in many respects 
highly original. The largest single unit is the rack con- 
taining the synchronizing signal generator and the video 
mixing circuits. The synch. generator is probably unique, 
in that merely by adjusting the many controls, it is 
capable of being made to work according to any 
desired set of TV standards, from the British 405-line 
system to the French 819 line standard. It is possible, 
too, of course, to set up any of the systems that might 
be thought of which have a number of lines per picture 
between these limits, It has been made in this way so 
that systematic experiments can be undertaken in com- 
paring the actual performance of systems operating on 
any possible specification. For example, it would be 
possible to investigate the operational differences between 
any of the systems in actual use. It would also be pos- 
sible to make experiments to determine the effect of 
altering a standard specification in one major respect, as 
for instance, if the British system were operated with 
negative modulation instead of positive, everything else 
remaining unchanged. The design of such a versatile 
synchronizing generator posed several problems not met 
with in an equipment which is designed for a particular 
standard, and the overcoming of these difficulties has 
been part of the task set the students who have had the 
job of designing the several sub-sections. One man, for 
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example, was responsible for designing and building the. 
master oscillator and its automatic frequency control 
equipment, while another was responsible for the fre- 
quency dividers. 


One aspect of TV transmission which has not hitherto 
received as much attention from engineers as it might 
is that of providing a flexible control over the contrast 
of the transmitted picture. This is one of the “unsolved” 
problems which Mr. Wtihers and his men have attacked 
in an original way, and Mr. Withers is preparing a 
paper for publication in an overseas journal, embodying 
his findings. 


The receivers that have been built are also capable 
of working on several of the standard systems. One of 
these is illustrated here. i: 


The camera that has been used so far uses an R.C.A. 
5527 iconoscope, which is a small tube, electrostatically 
deflected and focused, which was designed primarily for 
industrial television systems. It is capable of excellent 
resolution, however, and the results to be seen on the 
monitor display unit are fully up to the best capabilities 
of the 405-line system which was the one in use when 
the writer saw it. There is also a monoscope camera, 
which produces the well-known “Indian Head” pattern, 
a reproduction of which is shown here. The laboratory 
has received a generous gift of two of the most recently 
developed British camera tubes, namely C.P.S. Emitrons. 
A camera to take these tubes is at present under con- 
struction, and it is hoped to have it working towards the 
end of this year. 


The transmitter for the video signal uses a pair of 
NT98 tubes as a push-pull grid-modulated final amplifier 
and this is driven by a QQE06/40. The maximum pos- 
sible power output is quite high, but the transmitter is 
run at a peak power of 200 watts at times, and at others 
a peak power of approximately 20 watts is used by dis- 
connecting the NT98s. and using the driver stage as a 
modulated amplifier. True vestigal sideband transmis- 
sion is. not used but, in the interest of improving the 
quality: of the superior sideband, the inferior sideband 
is attenuated by means of final amplifier-aerial adjust- 
ments. Receivers have standard vestigal sideband adjust- 
ments and operate on the superior sideband. A separate 
sound transmitter is used, and its output combined with 
that of the video transmitter at the aerial array. 


Without embarking on a long and fairly complete 
technical description, which would be out of place here, 


_there is not a great deal more than can be said about the 


equipment itself. The photographs reproduced here give 
a very good idea of the workmanlike manner in which 
the gear has been constructed. The wiring of all units 
in the main rack is accessible from behind, so that 
performance checking and fault-finding can readily be 
carried out while everything is running. Mechanically, 
the equipment is remarkably well designed, and should 
be an object lesson to the many who will be faced with 
constructing similar, if less ambitious, gear for factory 
production testing and similar purposes. 


In conclusion, we would like to extend our thanks and 
that of our readers to Professor McElwee and Mr. 
Withers for their assistance and co-operation which was 
so freely tendered to us in preparing this article. We 
trust that we have given not only some idea of the 
most interesting work that has been going on in the 
C.U.C. School of Engineering, but also an appreciation 
of the importance of the project to its students, and 


_ indirectly to the radio industry of this country. 


PUASHEEREMENT RADIO AND ELECTRONICS 


The Name to Know in 


TELEMISION! 


From the very first inception of Television as an 
aid to home entertainment, MULLARD has been 
right to the fore in the provision of technical re- 
search services for manufacturers and experimenters. 
MULLARD’S research laboratories in Surrey, Eng- 
land, have placed all their resources at the disposal 
of manufacturers, to help produce a better television 
receiver. 


Get the Inside 
Story on 
Television 


v4 
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Proof of the success of these contributions from 
MULLARD is the fact that most of the independent 
British manufacturers of television receivers use 


MULLARD Valves. 


Among these productions from MULLARD research 

has been a special range of Valves, designed to meet 

the exclusive needs of Television circuitry, from 
mixer Valves to picture Tubes. 


Another notable introduction from MULLARD has been their special projection television system. This 
comprises a complete unit into which is built the necessary mirrors, lenses, and 23 inch picture tube, enabling 
the image formed on the face of the picture tube to be projected on to either a flat surface, to give a 
“Home Cine” type picture of 4ft. x 3ft., or projected on to a translucent optically worked screen built into 
the television cabinet. 


These developments represent only a few of the results of MULLARD’S achievements, and reports of their 
research in all branches of electronics are continually being made available to any manufacturer or laboratory 
interested in this class of research. 


These reports are not theoretical treatises, but actual analyses of results achieved with specifically designed 
apparatus. 


With the advent of television in New Zealand becoming a not-too-distant possibility, be prepared, and see how 
MULLARD can help you! 


The full resources of MULLARD engineering will be placed at our disposal here in New Zealand, and the 
Radio Trade and public alike can be assured that MULLARD will continue to be well to the fore in all major 
Television development. 


New Zealand Distributors: 


The C. & A. Odlin Timber & Hardware Company Ltd. 


P.O. BOX 1995 WELLINGTON PHONE 56-666 
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USED by the hundred thousand 
GERMANIUM CRYSTAL RECTIFIERS 


British Radio and Television manu- 


facturers have shown unqualified Other applications include 
enthusiasm for BTH Germanium : U.H.F. Radio, Modulator in 
Crystal Rectifiers, and hundreds of “Sis Carrier-current systems, 
thousands are being purchased annually by Voltage Doubler in Minia- 
leaders in the Radio and T/V industries. ture H.T. Power Units, Elec- 
Designed for particular application to the rapidly tronic Switching in Compu- 
growing television field, typical circuit applica- tors and Counters, Harmonic 
Monanncludc: Generators up to 30,000 
Frequency Converter Automatic Gain Control mc/sec., and / OF eae 
Second Detector Limiter . purposes in the circuits of | 
D.C. Restorer Synchronous Pulse Separator Measuring Instruments. 


BTH Germanium Crystal Rectifiers are readily 
available from stock. 


THE 


NATIONAL 


AND ENGINEERING COMPANY LIMITED 


AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN HAMILTON 
WANGANUI HASTINGS INVERCARGILL 


Ji) ELECTRICAL 


TV SupPLEMENT 
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A Television Test Card—And How To Use It 


Those readers who have dipped into the odd TV text-book will doubtless have seen 

specimens of the test charts which stations transmit at times, or which are used 

in factories and laboratories for evaluating the performance of receivers, The 

following article describes one such chart in detail, and illustrates what an exceed- 

ingly useful pattern it is for technical men, even though its value as programme 
material has obvious limitations! 


The television test card “C”’, which 
is radiated by the B.B.C. television 
service during the 10 am..to 12 noon 
period, is of great value to dealers 
and engineers engaged in service and 
maintenance work in Britain. The 
card was introduced as a result of 
the close liaison which B.R.E.M.A. 
maintains with the B.B.C. on tech- 
nical matters relating to television. 


It was designed jointly by the two 
organizations to overcome the limita- 
tions of the original test card “A” 
from the point of view of those con- 
cerned with the design, development, 
and maintenance of television re- 
ceivers. The following explanatory 
notes are of interest. 


1—GENERAL 

The pattern approximates in mean 
signal to that of the average picture. 
The general background of the whole 
pattern is made mean grey to enable © 
both positive and negative high fre- 
quency overswing, and similar effects, 
to be observed at the correct setting 
of the brightness level and in the 
form in which they are usually most 
noticeable on picture transmissions. 


Areas of mean grey background are left between all 
sections of the test pattern to enable “following” effects 
to be observed and in order to avoid, as far as possible, 
interference between different tests. 


The main frequency and contrast range tests are con- 
fined to the area of the pattern within the centre circle 
where the focus quality should be a maximum. Sub- 
sidiary focus tests are provided in: the corners of the 
pattern. ; - 


An outer border of black and white sections similar 
to that used in Test Card “A” has been retained. . 


The individual test sections and their uses are dealt 
with in more detail below. ' 


2,_HIGH FREQUENCY RESPONSE 


The two frequency test patterns within the centre 
circle consist of five frequency gratings corresponding to 
fundamental frequencies of 1.0, 1.5, 2.0, 2.5, and 3.0 
mc/sec. They are arranged vertically for ease of inter- 
comparison and are provided with white reference areas 
at the top and bottom to aid in assessing the reproduced 
level of modulation in the grating. The two patterns are 
reversed vertically relative to each other to reduce effects 
of non-conformity of cathode-ray tube focus and effects 
arising from other parts of the whole test pattern. 


In use in receiver checking, referring to the left-hand 
pattern, the top three frequencies, 1.0, 1.5, 2.0 mc/sec., 


gratings corresponds to a fundamenta} 


should certainly be resolved, and, in the later designs of 


receiver, the 2.5 mec/sec. pattern also, although with 
reduced intensity of modulation. It is unlikely that signi- 
ficant resolution of the last pattern. will normally be 
obtained, since the frequency is outside the range for 
which most receivers are designed. 


3.—FOCUS UNIFORMITY 


Additional diagonal frequency gratings are provided 
in the corners of the pattern and extend over that part 
of the picture area where focus variation is most signi- 
ficant. The equivalent horizontal definition of these 
frequency of 
about 1 mc/sec. and should be well within the response 
of the. amplifier circuits. The variation of cathode-ray 
tube focus, or optical focus in projection systems, over 
the picture area can, however, still be judged by obser- 
vation of the sharpness of the lines of the gratings. 


4.—LINEARITY OF SCAN 


The majority of the pattern is covered by a white 
square grid on the grey background. This provides a 
means of judging scan linearity over the major part of 
the picture area for both directions of scan. In addi- 
tion, a more critical test of linearity over the central 
area is provided by a centre circle of slightly larger 
diameter than that on test card “A”; the grid is there- 
fore omitted from the area inside the circle. 


For perfect linearity of scan the circle would be 
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accurately circular and all the grid meshes square and 
equal in size. A close approximation of this can usually 
be obtained with present receivers (see also section 5 
below). aaah 


5.—PICTURE ASPECT RATIO 


The pattern is surrounded by a border of alternate 
black and white sections the length of each section being 
half that of the mesh of the linearity grid. 


The outer edges of this border represent the boun- 
daries of the transmitted picture, and therefore have an 
aspect ratio of 5 to 4. Under correct scan amplitude 
adjustment these outer edges should just fill the receiver 
mask. In practice it may be found that it is: not possible 
to’ fulfil this condition exactly with optimum linearity 
in the centre of the picture, as judged by the circle. 
In this case it is probably preferable slightly to overscan 
in either the horizontal or the vertical direction in order 
to maintain central linearity. 


6.—SYNCHRONIZING SIGNAL SEPARATION 


The black and white border sections on the right-hand 
side of the picture, immediately preceding the line syn- 
chronizing impulses, also afford a critical test of separa- 
tion of synchronizing impulses from picture signal. 


Incorrect adjustment of the synchronizing separator or 


The B.B.C. tuning test car—less complicated than Test 
Card C—which is radiated before each transmission to enable 
viewers to adjust their sets before the programme starts. 


limitation of frequency response in the vision channel 
will tend to cause horizontal displacement of parts of 
the picture information, e.g., the contour of the circle, 
corresponding to the positions of the black and white 
sections down the height of the pattern. 


7.—CONTRAST RANGE 


The central contrast wedge provides five tone values 
varying between full white at the top to black at the 
bottom. It is not at present possible to specify the 
brightness of the intermediate tones exactly, but with 
satisfactory receiver operation they should all be repro- 
duced as definite steps in brightness. 


For satisfactory receiver operation the brightness and 
contrast controls should be adjusted so that the scan 
is just not visible on the black square, while the white 
square represents the maximum brightness available 
from the tube at satisfactory focus quality, 
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If one of the intermediate tones is missing, or the 
grading appears unequal, it will, in general, be mneces- 


sary to reduce the contrast, and reset the brightness 
to give the correct black level. 


8.—PULSE RESPONSE AND SPURIOUS 
ECHOES - 


Two vertical bars, one white and the other black, of 
about 0.25 microsecond width; are provided on either side 
of the centre circle. These provide in effect a pulse test 
of the whole system and enable the response to isolated 
detail approaching the maximum resolution of the system 
to be judged. 


In addition, these bars provide a means of checking 
the presence of spurious reflection signals such as those 
arriving at the aerial by multipath transmission. 


9—LOW FREQUENCY RESPONSE 


Amplitude and -phase distortion at the low frequency 
end of the video spectrum give rise to background shad- 
ing over the picture area in the form of horizontal 
streaking effects. Such effects, however, are infrequent 
as a form of receiver distortion and could only occur 
where one or more stages of video amplification with 
unsuitable L.F. time constants are employed; such effects 
may also be caused by faulty D.C. restoration. The fault 
is, however, more likely to occur at the transmitter, due 
to the difficulty of maintaining accurately a perfect L.F. 
response to the transmission system. 


An adequate test for practical purposes is provided 
by the black bar on a white ground positioned above the 
centre circle, and in addition, the black and white 
areas on either side of the centre circle. 


10.—MISCELLANEOUS POINTS 


The grid pattern has been made to correspond to a 
full white signal in order to provide an additional check 
on the variation of focus quality over the picture area 
at maximum cathode-ray tube modulation. For this pur- 
pose, the lines of the grid have been made as narrow 
as permissible without appreciable introduction of the 
interference effects on horizontal lines, inherent in_ the 
line scanning process. ; 


RAPID GROWTH OF TELESURANCE 


A “Health Scheme” for television sets, was a recent 
description of his company’s activities, given by Mr. 
H. A. Curtis of Telesurance Ltd., England, which pro- 
vides television maintenance insurance through R.T.R.A. 
dealers.. Over 2,000 members of the R.T.RsA. are now 
agents for the Telesurance scheme. 


This company was formed in August 1950 to satisfy 
the growing need of R.T.R.A. members for organized 
assistance with maintenance agreements between them- 
selves and their clients in respect of television receivers. 


At first, it was uncertain what response would be 
forthcoming from the public and the trade. Each month, 
however, has brought a steady increase in the number 
of poligies issued and of agents actively participating 
in the scheme. The annual premium income of the 
company is now approaching a quarter of a million 
pounds.’ Each year thousands of cathode-ray tubes are 
replaced, and tens of thousands of claims are met for 
valves and other components. : 


The Telesurance scheme is now being advertised 
nationally to the public in Great Britain. To the dealer 
it has many attractions, not the least being that it gives 
him a regular service income and enables him to plan 
his service department accordingly, 
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‘Nearly 60 years 
-ago, Turnbull & 
‘Jones introduced 
‘the names and 
products of the 
‘world’s electrical 
‘pioneers to New 
‘Zealand. As 
agents for many 
world - famous 
lines, we played . 
our part in the birth \\) 
of a great new indus- 
try. 

When the magic voice of 
radio first made itself heard 
in this country, Turnbull & 
Jones, again in the forefront, | 
ensured that the best and most eo ee AT) 
modern equipment was. made Me ; = 
available to yet another infant 
industry. Se 1 Ee 
Today, with the miracle of television | es on 
little more than ’round the corner, 
Turnbull & Jones are again in close touch with 
every overseas trend and development. 


2 
You will find the names of Erie, T.C.C., Belling- 
Lee and many other famous suppliers of television Sector 
components .in the ry. of forobul] & Jones Ne ea 
agencies, | | eee | Qs 
These names, roperlien swith our 60 years of service to the Bent: ical ak a ae 


industry, are your guarantee of service, quality—and modernity 
—in the television field. 


TURNBULL & JONES LTD. 


AUCKLAND CHRISTCHURCH DUNEDIN HAMILTON INVERCARGILL 
PALMERSTON NORTH WELLINGTON 
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TV SuppLeMENtT 


What Are We Doing In Preparation For Television? 


By L. E. Mayo, Graduate I.E.E., Radio (1936), Ltd. 


A brief survey of some of the preparatory work that can be undertaken by individuals 
and organizations, before a television service is started, to gain the technical skills 
needed for the manufacture and servicing of television equipment. “s 


For several years now the establishment of TV ser- 
vice in New Zealand, and in Australia, has been just 
around one of those elusive corners which seem to 
recede like the foot of the rainbow. 


It is some time since Australia announced the stan- 
dards for a service in that country and called for tenders 
for transmitting equipment. Economic and political con- 
siderations intervened, however, and although a Com- 
mission is deliberating the position, there is little 
indication of the early establishment of an actual service. 


Similarly in New Zealand, though interest in TV has 
been widespread for some time, no one can say how long 
it will be before TV will be on the air. In the meantime, 
there is much that can be done by those in the trade and 
the industrial field in preparation for the day when TV 
is a reality—indeed, there is much that is already being 
done by workers in different parts of the country. 


Most of the larger radio manufacturers in New 
Zealand are likely to be associated with an overseas TV 
manufacturer, so that in the earlier stages at least, the 
veceivers built here will be based on overseas designs, 
but factory technicians and servicemen will need -to 
prepare themselves for the new techniques, and should 
make the best possible use of the remaining time. Let 
Le consider some of the ways in which this can be 
one. 


The television processes are so much more complex 
than those of radio that from the start we must face 
the fact that theory and practice must go hand in hand. 
This is not to say that we cannot derive much benefit 
from reading some of the excellent textbooks on the 
subject or from a correspondence course, but to attempt 
to learn all about television from books is about as-hope- 
ful as to try to learn to swim without going into the 
water. ’ 

On the other hand there is not much practical work 
that can be undertaken in TV without a reasonable 
understanding of the theory—there seems to be little 


likelihood of a TV “Hiker’s One.” 


To individuals without considerable resources in time 
and money the courses that have been, or are soon to 
be, started in the technical colleges in the larger cities 
can be commended, as offering to all who can attend a 
good combination of theoretical and practical training at 
little or no cost. For those whose resources and oppor- 
tunities are greater, there is a bewildering array of 
practical projects which can be undertaken, ranging 
from simple experiments in pulse and video circuit tech- 
niques up to the most elaborate assembly of transmitting 
equipment. 


Probably the first essential before any useful work can 
be done is a cathode ray oscilloscope. Much can be done 
with only a simple type as most of the pulse circuits 
used in TV operate at moderately high signal levels and 
require little further amplification in the oscilloscope, 
and time base frequencies do not usually require to be 
higher than 10 or 20 kc/sec. 


Naturally the extra facilities provided on the more 
elaborate commercial instruments are very desirable 


Ss 


Mr. R. J. Orbell (right) Chief Engineer of Radio (1936) 
Lid. discusses a technical detail with Mr. L. £. Mayo, 
Laboratory Lngtneer. 


and for more advanced work on pulse and video equip- 
ment, wide band amplifiers, calibrated amplifiers an 
time bases and other features, increase greatly the use- 
fulness of the instrument. Often it is extremely helpful 
to display waveforms from two parts of a circuit sim- 
ultaneously and for this purpose either an electronic 
switch or a double beam oscillograph may be used. The 
radioman who has no experience of the oscilloscope 
and who wishes to equip himself, educationally and prac- 
tically, for TV might be well advised to construct 
himself such an instrument. 


One of: the differences between the ordinary radio 
receiver and the TV set that soon becomes apparent to 


the tester or the serviceman lies in the alignment of 


the I.F. amplifier, which must be adjusted for a umnt- 
form response over a range or bandwidth of several 
megacycles. Alignment of a wide band I.F. amplifier can 
be carried out by the laborious method of testing and 
plotting point by point, but a much more efficient 
method is’ to use the oscilloscope and one of the com- 
paratively simple frequency sweep oscillators, or “wob- 
bulators.” These are designed to supply a signal which 
is rapidly varied over the required band of frequency 
many times each second, while the oscilloscope displays 
the selectivity curve of the amplifier under test, enabl- 
ing the result of any adjustment to be observed instantly. 


The experimenter in TV, be he amateur or profes- 
sional, will, of course, not be satisfied until he has 
reproduced some sort of picture. A complete TV 
camera, even one using one of the simpler and cheaper 
iconoscope camera tubes, is likely to be too elaborate 
and expensive an item for any but a fairly large organi- 
zation to undertake, but there are two other methods 
of obtaining a picture. The first of these is a picture 
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generator tube of the monoscope type. This consists of a 
special cathode ray tube with a special picture or pat- 
tern mounted permanently inside it instead of the usual 
fluorescent screen. The light and dark areas of the 
picture are so treated that the number of secondary 
electrons liberated by the impact of the electron beam, as 
it scans the area of the picture, varies according to the 
density of each element of the picture. Thus a picture 
signal is produced in a similar manner to the camera 
tube, but the picture is fixed and cannot be changed. The 
cost of one of these tubes is, however, quite high, and 
while in simplicity, compactness, and resolving power, 
they are much preferable to a cheap type of camera 
for purely experimental and testing purposes, the inability 
to change the picture or pattern is a serious drawback 
for other uses. 


The other alternative for the experimenter is to build 
some form of flying spot scanner which can be used to 
reproduce pictures from photographic transparencies. 
This device has been made more popular by the avail- 
ability of the war surplus 5FP7A radar tube at low 
cost, and has been well treated in the technical journals. 
Many experimenters have constructed these units and 
have had interesting and valuable experience, but the 
surplus radar tube has the limitation that the short per- 
sistence phosphor which is required to produce a true 
flying spot, free from appreciable tail, is overlaid by a 
long persistence coating which, while its light output 
is almost equivalent to a D.C. component and thus does 
not greatly affect picture detail, forms a rather coarse 
and blotchy screen and thus limits the picture quality 
that can be obtained. 


Special tubes are made for flying spot scanning, 
intended for transmission from cinema film, and these 
are capable of very good results but are not so easily 
obtainable. The American types 5WP15 and 5ZP16 are 
typical examples. For best results voltages of 20,000 


(Continued on Page 32.) 
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FIRST EXPERIMENTAL 
RESULTS 


This photograph, which was 
taken just after the initial 
rough adjustments had been 
made and the first picture 
appeared. on the screen, illus- 
trates the first experimental 
equipment put into operation 
by Radio (1936) Ltd. approx- 
imately two years ago. 
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Ses ‘and Brimar: take’ pride in their con- S 


: tribution to the development and progressives 
extension of Britain’s television: ‘transmission * 
network. For the G.P.O.,: S.T.C. have ' : 
designed, manufactured and installed coaxial . = 
television cables, vestigial sideband terminal - 
equipment and a microwave radio relay 
system, and for the B.B.C, high Panes 33 
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acteyiston sound transmitters.” 


Kirk’ o'Shotts 


Microwave radio link 


Television sound 
transmitter 


Coaxial television 
cable f 


_ Special large tube coaxial 
television cable 


Vestigial sideband 
terminal equipment 


ae 


Television sound 


transmitter Alexandra 


Coaxial television cable 
including sections of 
Standard cable 


Coaxial television O.B, 
programme feed cables 


Vestigial sideband 
terminal equipment 


STANDARD TELEPHONES AND CABLES PTY, LTD, AUCKLAND, BOX 571 


) Britain's Television Network 


Standard V.H.F. high-power 
sound transmitter photo- 
-graphed before installation 
at Kirk 0’ Shotts. A simi- 
lar transmitter is installed 
at, Wenvoe. 
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ieiniar: also mids Cross-Channel TV 


In 1950 Brimar played an important role in 
the first modern television pictures transmitted 


by the B.B.C. from Calais. 


In. 1931, S.T.C. demonstrated the first micro- 
radio telephone—in 1934 the first commercial link 


sstablished, and then the first cross-Channel TV. 


milestones in history for S.T.C. and Brimar Valves 
were chosen for their reliable past. 


The Microwave Television. Link. installed between 
Manchester and Kirk 0’ Shotts, a distance of approxi- 
mately 250 miles, employs beamed transmissions over 
line-of-sight paths. Seven repeaters, the antennz of 
one of which is shown above, relay programmes in 
either direction. ‘e 3p 


ir Valves too, were chosen by most of the world’s 

tic radio installations—B.B.C.—Eiffel Tower—the 

1 Mary, and Queen Elizabeth’s radio—famous world 
airways radio, including the new Comet. 


‘onder Brimar’s. world reputation for top efficiency, 
high reliability is unassailable! 


. 


n Television comes to New Zealand BRIMAR will play their full part. 


~ RADIO VALVES 


RIMAR == 


LINGTON, BOX 593 © CHRISTCHURCH, BOX 983 ® WANGANUI, BOX 293, 
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TV SUPPLEMENT -. 


Television Manufacture and Service—Plant and 
Personnel Requirements 


C. A. PEARSON 


Production Manager, Dominion Radio an d Electrical Corporation, Ltd., Auckland 


MANUFACTURE 


It is of interest to consider the staff and test equip- 
ment used in a leading American manufacturer’s 
production pilot plant. These plants are self-contained 
pre-fabricated units, each capable of producing 200 
television receivers per week. This excludes the manu- 
facture of specialized component parts such as_ tubes, 
resistors, condensers, etc., but includes parts similar to 
those now fabricated by the majority of New Zealand 
manufacturers. a 


A pilot plant is normally established as a prototype 


production unit in markets where a television service is 
about to commence operation. Being a_ self-contained 
unit, the plant provides an efficient core which can be 
readily expanded as demand determines. 


Building requirements are based on 125 sq. ft. of floor 
space per productive worker, plus a storage allowance 
equal to 50 per cent. of annual finished product cubic 
volume. Maximum use is made of natural lighting and 
the amount of glass used represents an area equal to 75 
per cent. of floor space. 


The most recently erected pilot plant was established 
in Brazil. The following staff complement was necessary 
for the manufacture of 200 multi-channel TV receivers 
per week :— 


ASSEMBLY 
Female Male 
Fabrication of parts .... eH a a A 12 6 
Assembly, hand and air gun i... wu 9 6 
Wiring only Pan eae WEBS arises, 20 
Wiring and soldering .... pete eer, 6 
Soldering only ....  ... Degnds RG aged ees. 8 
Relief operators GREEN Sh aR erie ee 3 
Inspectors, main and sub-assembly 5 
Continuity checkers _.... ME fe. ee 2 
Inspection, finished product =... wun 1 
Inspection, cabinet ©... be RG 1 
Packing, dispatchimands Storer...) sn 4 
TEST AND FACTORY SERVICE 
Continuity fault men... dN ALS 1 
Technical service and engineering... 3 
PLeRHIiCale LOSE? cu. 4 innick coke, Sins eee 6 
Cabinet fepalriian.. son, pee eee 1 
Ouality> controllers eet ae ae 1 
ERC KET | tous Ve- ean ee eee Re lat 1 
62 34 


Specific items and quantities of test equipment are as 
under :— 


6-Range ohmmeter Percy A Pucca i peta a ae oy 4 
12-channel television transmitter ... 0... tae 5 
Multi-frequency generator se se i. wo 
12-channel wobbulator _...... LURE A There | 3 
Power-deflection chassis — ... ype} ch Oe Sa 4 
Rese chassis ose CCEA AE Bee Sern ere et ae RE TEC 4 
C.R. 1. (assembly sce tao ye sss ee taht 5 
Power supply prnert rine gene reese tttest seenge = 


F 


Production type comparator test equipment checks R.F, turret 
tuner switch contacts before moun¥ng sub-assembly on receiver 


chassis. 
Overload Sndicatoceie. 2 bies uate ae aye 
Insulation transformer* ... ... ae ee eee 
Speakers" See LSU e ee Pe aaa aie 
V olt-ohmmeter Cte EG WORD: eee 178 
Oscilloscopes tiacmueee min scars ics er aaa Sie 4 
VTE MM Rickie it Aine Rel ayn Ne gi + «ta Shee 
F.M.. signal gemerator 5 sc bese! 6 ent! PU atte 2 
Univerter {ormentt. ieeeihit>...aNes ites Pes hapeey ae 
Outpt, meter) Coa! fie-njciaheos Dhak e Z 
Distortion ‘métér AS =... 0) Cee a 
RF, attenuator 25 sah 3 fadd, is ae wii pate 
Si@nal‘selecton) Vjecoihe eased ee MP ent 8 12, 
ides 2 ce haan Neate ae ae Bead Ie: ff RS Tee 
Gquare-wave QeMmerator csc sen omen) see js Ae 
Oscilloscope _ .... PPL ROE cds” aed MY 
Avdio™ oscilatonea (eats oh coh ime Rohs be 
RF oscillators6/.25 mC/S6c. tan 2 
Electrostatic voltmeter |) ii 6 see) | conc 6) ihe eae 3 
Distortion meter’ fsa fo om gunn Seber Lipa 1 
VariaGe ia PEN tee ATOM Bey Cog EN Fi Fei 
Péste panel cA ere aoe BS ae ewan 
Test, panel B ..... BPE sore BF i eR go. Lore 
Test panel C ..... ee ea |: Se ee ee wend ELE OE 
Pests panels) “Seid senteete cnm AN Wacaticen teen ere |. ee 
Antenna jig... Re Beas LER MSRM MER SS ae 7 
Ground “and short tes 2. © cn. a. a ae ac el 
Marker ic} iS ose GER ese) pene tes ood eee 5 
WidGOt. OUT Pt Bi cM ee seers Teer ae .. oa 
Leh aig.-:.... Oe ME see ah PANE end o\ gies 
LYSE ae aAGOT Ws ee iam cree: sees | ore gee 3 
Sound input jig... La Bat a ee 2 
AG Cie" eee. sg 
CRT TRIE A eee nS neem Be i eee pee 
Discriminator and output Jig wae sue same 7) epee 
Video input jig eseeee seeety saree atest erste aneens é 
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Speaker jig... ene 
Micro-ammeter. 0-500 
(72 a Saket LAT es aa dae i 
Record-changer ___.... I 
Cables 
Batteries, 4.5v. 9.0v. 
<22.5v. 
Tube holders wu. a... 5 
Synchronizer we sin 1 
Monoscope .. 4455 2 1 
Video | distribution 
amplifier, sous oh 2 
Voltage regulator ..... 1 
Calamari. 1 


RaGe ane xO ft .... 1 
*Includes * transformers 
required for heat run. 


SERVICE 


Television service car- 
ries with it an urgency 
and importance far 
greater than that found 
in radio or even refriger- 
ation. Bad TV = service 
shows up very fast, 
causes a lot of trouble 
and costs a lot of money. 
It is the responsibility of 
manufacturer and dealer 
alike to have trained staff 
and adequate facilities 
available immediately 
television commences operation in his area. 


_ Two-man mobile installation crews will be necessary 
for original set and aerial installations, The senior 
member should be a competent man familiar with the 
sets being installed. With an unskilled assistant five 
installations a day can be averaged. 

It will be essential to have well-trained field tech- 
nicians available to undertake repairs in the customer’s 
home. One field technician will be required for every 
three to four hundred sets sold. 

For those sets which cannot be repaired at the cus- 
tomer’s house, shop technicians will be needed. The ratio 
of one shop technician to every four field technicians 
will be found most practical. 

Staff and test equipment requirements based on the 
sale of 1250 television sets during the first year should 
approximate :— 

Supervision 

1 service manager (part duties). 

1 stencgrapher (part duties). 

L stock and storeman (part duties). 


Repair and Installation 
1 installation crew. 
1 shop technician. 
3 field technicians. 


Test Equipment 
Shop equipment (per technician) 

visual alignment generator. 
R.F. signal generator. 
circuit tester. 
junior scope. 
set alignment tools. 

Installation equipment (per crew ) 
rolls twinex 
rolls co-axial cable. 


a oe ae ey 
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Cathode ray tubes are taken from shipping cartons and_ placed 

im frames prior to being aligned by mirrors. Tubes then go into 

television sets on assembly line in Philco Corporation’s new radio 
and television plant. 


6 antennas and mast 

-extension ladders 

rolls guy rope 

set small tools 

kit miscellaneous brackets, straps, ete. 


ere to hod 


Field equipment (per technician) 


circuit tester 

junior scope 

sets tubes 

set service manuals. 
kits component parts 
kit small tools 


me DR ON Re 


Dealer and manufacturer alike must plan for tele- 
vision as an addition to, not as a replacement for sound 
radio. 


When a television service commences operation in 
New Zealand there will undoubtedly be some adjust- 
ments necessary to our current conception of radio 
manufacture, sales, and service. Some of these will be 
of a temporary nature, others more permanent. We must 
accept overseas experiences which have proven that 
television does not supplant radio but supplements it. 


Provision should therefore be made for the greater 
part of television plant, space, and personnel require- 
ments to be additional to those now required for radio 
manufacture, servicing, and selling. 


The industry, from factory to retailer, will fail in its 
obligations to the buying public if it is unable to provide 
efficient manufacturing and servicing facilities for both 
“sight and sound,” 
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TRANSFORMERS FOR ALL ELECTRONIC. 
AND ELECTRICAL APPLICATIONS 


WITH OUR MODERN FACTORY, WE ARE IN A PARTICULARLY GOOD | 

POSITION TO OFFER ECONOMICAL DESIGNS OF PROVED RELIABILITY, 

AND QUICK DELIVERY. WE ARE SPECIALISTS IN THE MANUFACTURE OF 
HIGH VOLTAGE TRANSFORMERS. 


All types of finish available; oil, varnish and wax; high vacuum tmpregna- 
tion; oorpourg filled “potted” types, and hermetically sealed “C” core 
transformers. | 


re pecift ications, quotations, and samples prepared 
on receipt of detailed requirements. 


TRANSFORMER CO. OF NEW ZEALAND LTD. 


Telephone 61-498 78 Nelson St., Petone. P.O. Box 175, Lower Hutt 
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Television and the Serviceman 


It is only natural to expect that since the television receiver is a very different 

animal from the conventional radio set, the technique of servicing it should also be 

different. This article gives some idea of these differences, and how they affect 
servicemen. 


INTRODUCTION 


There are several reasons why television servicing 
differs from its sound counterpart, and it is important 
that anyone who expects to be engaged in it should 
realize at least some of the things that are involved, 
and thus be prepared to cope with them. 


In the first place, there is a great deal more detailed 
circuitry in a television receiver than in a broadcast 
set. Secondly, there are many functions in TV re- 
ceivers that have no counterpart in the other, and 
finally, the adjustments that have to be made, even 
to a set in perfect condition, are much more critical 
than any that have to be made in sound receivers. 
This latter is not because TV sets are necessarily 
more “touchy” to adjust, or because they go out of 
adjustment more easily, but it is a function of the 
human eye, which is a far more discerning organ 
than the ear. As a result, the things upon which the 
eye is called upon to pronounce judgment must be 
correct to a considerable degree of accuracy. For 
example, geometrical distortion of the picture, due 
almost always to poorly designed or poorly adjusted 
deflection cicuits, is very easily seen, especially when 
the TV station is sending out its test pattern, and the 
viewer is able to take a ruler and actually measure 
the extent of geometrical distortion if he feels in- 
clined! 


As a result of all this, the work of the serviceman 
is much. more exacting. In the early stages, it is 
likely to come into the category of a genuine head- 
ache, for not only will he be plagued by false alarms 
from viewers who are not able to set up the few 
simple controls that the set-maker provides them 
with, and other annoyances of a similar nature, but 
by complaints from viewers with, perhaps, one of the 
less expensive sets, who suddenly wake up to the 
fact that someone else’s (costing twice the amount) 
gives a better picture for one reason or another, and 
thus demands that his set be adjusted to do like- 
wise. In the early stages, it will be very difficult to 
convince people that what shows up as a defect, after 
the initial novelty value has worn off a little, can be 
remedied only by buying a better receiver! 


By the same token, there will be precious little 
room for the serviceman who does not produce re- 
sults. There will be no question of the customer’s 
being satisfied with a set whose fault has been only 
partially cleared. For instance, with a radio set 
sufferirig from excessive hum, the customer will prob- 
ably be quite pleased as long as a noticeable reduction 
results from the serviceman’s ministrations, the 
latter having failed to find the real cause of the fault, 
‘but no amount of talking will convince him that his 
picture does not fold over at the top, or that it will 
stay in synchronism, for he has only to cast the most 
casual glance at the screen to see if these faults 
remain. 


The inference to be gained from this is that TV 
servicing is a much more exacting business than that 
to which the radio serviceman is accustomed. Whereas 
“near enough” may be good enough for a five-valve 


broadcast set, it certainly will not be for a television 
receiver. What, then, will be the actual effect of this 
on those who expect to make some, if not all of their 
livelihood out of servicing them? 


FUNDAMENTAL KNOWLEDGE 


The first requirement will be that the would-be 
TV. serviceman must have a solid grounding in. tele- 
vision principles. This may seem self-evident, and 
even trite, but it is true for all that. While it is still 
true that experience will count for a great deal, and 
although there are bound to be some who are very 
successful without much knowledge of the theory 
behind what they are doing, these two things do not 
alter the fact that a sound theoretical knowledge is an 
essential. part of the serviceman’s equipment. The 
type of serviceman who can look at the picture for 
two seconds, and then dive straight into the innards 
of the set, right to the fault, is not likely to belong 
to the “inspired ignoramus” class. Rather will he be 
a man who has made it his business to learn not 
only how representative samples of TV _ circuitry 
work, but far more important than this, the very 
fundamentals of TV reception. This man would be 
confronted with say, an entirely new type of line 
scanning circuit, and would be able to make sense 
out of it because of his basic knowledge of what 
such circuits do and why, while the other, with no 
real knowledge of these things would be reduced to 
saying “I haven’t met a circuit like this before” and 
giving it up as a bad job. 


Now there will be very little excuse for any TV 
serviceman not to understand the fundamentals of 
his craft. There are many good books to be had on 
the subject, and an increasing volume of tuition be- 
coming available. And by saying that the serviceman 
must understand the basic principles, we do not mean 
that he must attain the standard of theoretical know- 
ledge required by an engineer responsible for design- 
ing TV sets. Nor do the good books referred to con- 
tain large quantities of mathematical reasoning that 
very few can be expected to understand. The prin- 
ciples of television, like those of most things, can be 
stated in non-mathematical terms, and in terms of 
physical explanations; but one must appreciate that 
television embodies more basic principles than do 
radio sets. In ordinary radio, one can often scrape 
by with only a very vague idea of alternating cur- 
rents, because the valves which form the main frame- 
work of the circuit mostly work, and can be observed to 
do so, by virtue of the D.C. potentials placed on their 
various electrodes, and because of the direct cur- 
rents which can easily be measured. This simple fact 
is the basis of the time-honoured volt-ohm-milliam- 
meter method of receiver testing. But with a tele- 
vision set, a large and important part of it cannot be 
investigated at all in this way. In valves which pro- 
duce peculiar waveforms such as pulses, distorted 
saw-tooth voltages, and the like, the presence of 
voltages on their electrodes, and the current drawn 
by them are very little indication of the proper 
working of the circuit, In much of the TV set, the 
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oscilloscope is the only true guide to a circuit’s per- 
formance. The writer of this article has for some time 
been working on some quite complex TV equipment 
such as might be used in generating picture signals 
for broadcasting, and in several months’ work he 
cannot once remember having used a voltmeter in an 
attempt to make a circuit work EXCEPT after hav- 
ing localized the fault to one particular valve. Even 
then, voltage tests will not always be of much assist- 
ance. For instance, they can hardly be expected to tell 
us much about why a flip-flop circuit is not trigger- 
ing, when the cause is an open-circuited 25 put. con- 
denser which should feed the triggering pulse into 
one of its grids. This brings us to our next topic. 


TEST EQUIPMENT 

The illustration above does not mean that ordinary 
fault-finding methods have no place in television ser- 
vicing. They do have, because at least some of the 
circuits are exactly similar in principle, and not very 
different in practice from any other commercial re- 
ceiver. What it does emphasize, however, is that quite 
a large portion of the TV receiver is not amenable 
to simple signal-generator and voltage tests. It is this 
part of the job that requires different equipment, of 
which the oscilloscope is the major item. The import- 
ance of this instrument cannot be over-estimated, for 
it is only by looking at the waveforms produced by 
a scanning or synchronizing circuit that one can tell 
whether it is functioning properly or not. But one 
look at the waveforms, coupled with the fundamental 
knowledge we have spoken of as the serviceman’s 
most urgently needed tool, will often serve to identify 
the fault in a matter of minutes. 


Contrary to what some people think, a special 
scope is not essential for TV work. All the wave- 
forms are at either 50 cycles, when of frame fre- 
quency, or at 10125 c/sec., when of line frequency, 
and most of them are large enough in amplitude to 
make a scope amplifier unnecessary. A simple home- 
built instrument consisting of no more than the C.R. 
tube, its power supply, and a reasonably good time- 
base circuit, will be better for television use than a 
commercial instrument, unless the latter is in the 
high-priced class, and includes a really wide-band 
Y-axis amplifier. An ordinary scope, with a Y ampli- 
fier which goes up to only just above the audio range 
is almost useless, especially when no provision is 
made for direct application of waveforms to the Y- 
plates. Nor is a double-beam scope necessary. It is 
very helpful if you happen to be engaged in circuit 
development, but even then it can be done without. 
The trouble is that most TV waveforms contain 
very high-frequency components, so that if a Y 
amplifier is unable to handle these, the shape of the 
waveform is altered, and the investigator does not get 
a true picture of what is happening in the circuit. 
The frequency response of the plates themselves, 
however, is limited only by their stray capacities, 
which means that waveforms containing frequency 
components up to several megacycles per second can 
be displayed without significant distortion. 


Apart from pulse waveforms, there is another very 
important job for the oscilloscope in TV servicing. It 
is in accurate alignment of the tuned circuits. In TV 
receivers, the old method of using an ordinary signal 
generator and an output meter is applicable only to 
that part of the set which corresponds exactly to a 
broadcast receiver, namely, the sound section. Every- 
thing else must be done by visual alignment, In 
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other words, it is essential to have a signal generator 
which is repetitively swept. over the pass band of the 
receiver. The same signal which varies the frequency 
of the oscillator is applied to the X plates of the 
scope, so that the pattern becomes a plot of the 
response of the receiver against frequency. This is 
necessary because of the great bandwidths used in 
TV receivers. The I.F. may be at, say, 15 mc/sec., 
and the response of the receiver may have to extend 
from about 14.5 mc/sec. to 18 mc/sec. Moreover, it is 
not sufficient for the receiver to respond over this 
wide range of frequencies. For a proper picture to 
be obtained, the response curve must have a parti- 
cular shape, and the only sure way of aligning the 
circuits so that this response curve is in fact obtained 
is to use the aforesaid ‘wobbulator”’ method. This 
method can profitably be used in aligning broadcast 
receivers, but is not essential; but in TV work it is a 
“must.” Thus, in addition to the oscilloscope, a fre- 
quency-modulated test oscillator is needed. This item 
should preferably have incorporated in it some means 
of identifying particular frequencies. For example, it 
is important to know that the video carrier frequency 
falls at the correct spot on the response curve. Also, 
various rejection circuits have to be aligned so that 
the sound signal that is transmitted along with the 
video signal does not interfere with the picture. All 
these things can be done very speedily with a wob- 
bulator, but without one, they could only be done by 
an extremely laborious process of plotting response 
curves on paper. If this method were to be used con- 
shee te aligning a TV set could take several 
days! 


These are the main items of equipment. Another 
thing not likely to be found in an ordinary radio 
service shop is an electrostatic voltmeter for measur- 
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| TELEVISION 

It also means True Value, Timely 
Venture, and Total Variety. 


So, we make a Timely Venture by obtaining 
from U.S.A. and Great Britain the Total 
Variety of reliable books on TV... all, of 
course, at True Value. 


Books by Keen, Ghirardi, Maloff and Epstein, 
Sposa, Kiver are arriving regularly. If it’s in 
print, we have ANY TV book in stock, or can 
obtain it for you within 12 weeks, (This applies, 
of course, to books on any subject at all.) Just 
drop us a note and stand by for service! 


Technical Books Lid. 


11 WALTER STREET — WELLINGTON 
48 GREY’S AVENUE ——— AUCKLAND 


P.S.—Did you know that we arranged Maga- 
zine Subscriptions for U.S. and U.K. publi- 
cations? Direct from publisher to you! 
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Tricity House Ltd., 209 Manchester Street, Christchurch, offers the experimenter New Zealand’s 
most comprehensive stocks ‘of Radio Components, plus the services of our efficient Mail Order 
Department. Our Workshops have already built and installed several television receivers. 


ing the extra-high voltage (E.H.T.) that is applied 
to the anode of the picture tube. This voltage can be 
anything from about 4 kv. to 25 kv. and an electro- 
static meter is the only kind that will give a true 
voltage reading in such cases. Rough means, such as 
using an ordinary multi-range voltmeter with a 
special voltage-dividing probe, can also be used, but 
are not always to be recommended. 


Then for testing the performance of scanning cir- 
cuits at times when the local station is not transmit- 
ting a test signal, a simple generator, which will pro- 
duce a pattern of lines and bars on the viewing 
screen, is essential. This need not be an expensive 
item, but it is an essential one for any TV service 
shop to possess. 


INSTALLATION 


Apart from knowledge and equipment, the TV 
serviceman will find that he becomes involved in the 
installation of new receivers, and in setting them up 
in the customer’s home. A TV set is not something 
which can easily be carted about under one arm, like 
the majority of modern radio sets. Even table models 
are too large and heavy for this, which means that 
many of the simpler servicing jobs will have to be 
done in the customer’s home. 

A TV serviceman will have to be able to advise 
on the choice of an aerial for each location, and to 
install it not only so that the receiver brings in a 
satisfactory picture, but so that it will not be blown 
down in the next storm, and so that the first time it 
rains, the picture will not deteriorate through faulty 


lead-in ‘installation. He will have to know his own 
particular makes and models “inside out” so that if 
faults show up during installation, they can immedi- 
ately be identified as belonging to the set itself, or 
due to such things as -faulty lead-in cable or the 
reception of multiple signals by reflection, He will 
have to know exactly the directional characteristics 
of the range of aerials which his firm has available 
so that difficulties due to interference or to the site 
can be minimized. He will have to be able to explain 
to the customer how he can get the best results 
out of his set, once installed, and to advise him as to 
what undesirable effects, if any, he may obtain in his 
particular locality through no fault of the set or the 
installation. In the early stages, he will have to be 
prepared for service calls to re-adjust receivers that 
are not operating properly because the children (or 
the head of the house himself) have, in spite of 
instructions to the contrary, mal-adjusted the pre- 
set controls. In short, he will have to be a man of 
many parts, but television servicing is a field in which 
a great deal of satisfaction can be gained from the 
knowledge that one has done a skilled job well. And, 
seeing we all must live, there will be good profits 
to be made by the serviceman who really knows his 
job and does it well. For the servicing business, TV 
should be a real tonic, and a challenge, which with 
our oft publicized New Zealand versatility, we should 
be able to take in our stride, provided we realize 
before we start that we will all have much new 
knowledge to assimilate, and that it will not be the 
easiest job in the world, . 
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Television—The 
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American Scene 


By a Philco Television Executive 


‘Highly skilled inspectors load the chassis and picture tube on 
rides for hours overhead, with current turned on, so that any. 
This is the most exacting quality test given any television 


It is only since 1947 that television in America has 
been placed on a mass production basis. Since that time 
23,600,000 sets valued at 8,565,000,000 dollars have been 
sold at an average unit figure of 362 dollars each. 


Sound radio has been an established industry for 
thirty years and in that time 196,000,000 receivers have 
been distributed for 10,132,000,000 dollars, or an average 
of 52 dollars per set. 


In six years TV has accomplished 86 per cent. of 
the business it took radio thirty years to achieve. With 
only one-third of sales saturation reached, television is, 
today, one of America’s major industries. 


_Set prices in the United States have remained rela- 
tively stable during recent years. A realistic appraisal 


- of the future costs of television receivers indicates that 


the average unit price will remain high. The belief that 
television costs will follow the same pattern as radio 


‘and fall spectacularly is hardly justified when it is 


recalled that radio prices dropped in such a manner only 
when the manufacture of sets and components came “off 
the bench” and into mass production. Television started 


-in mass production and only exceptional technological 


developments will alter costs to any marked degree. 
With the advent of colour TV, there is reason to believe 
that unit costs will be even higher. 


American television stations are privately owned, with 
revenue being secured from advertisers who evalue the 


a final testing line known as the “heat rail.”’ The television, chassis’ 
defects in the electronic system may be caught before. final assembly. 


receiver prior to shipment to dealers throughout the (useier # 


worth of their outlay by the number of viewers reached. 
TV has inherent qualities that enable.it to reach a great 
mass of consumers in an effective and interesting man- 
ner. It can employ the visual-impact of newspapers. and 
magazines, the oral persuasion and personal intimacy of 
radio and, in addition, by combining sight and “sound 


with motion, makes product demonstration possible. 


The effectiveness of advertising through TV has con- 
siderably reduced the amount of business done’ by 
“sound only” commercials. It is significant to ‘note that 
while the value of network television advertising rose 
from 12,300,000 dollars in 1949 to 180,800,000 dollars 
in 1952, network “sound” advertising dropped in the 
same period from 190,000,000 dollars to 160,000,000 
dollars. The proportionate loss in “sound” is . greater 
when it is considered that the aggregate value of national 
advertising handled by magazines, newspapers, TV, and 
sound networks, showed an overall increase of 4 per 
cent. during those four years. hah 


Advertising charges are based on the number of. sets 


operating within the station’s area. In 1949 the full 


C.B.S. network price per 1,000 receivers. was. 4.75 dol- 
lars for an average half hour’s evening programme—this 
year it is 2.38 dollars. The declining trend can be 
attributed to the increasing saturation of existing tele- 
vision markets and to the greater coverage stations are 
now attaining. 
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. Many ‘sales success stories have been attributed to 
television advertising. A typical example is that of John 
G. Paton Co. Inc., manufacturers of “Golden Blossom” 
honey. The advertising campaign for this company 
was exclusive to TV. A one minute commercial was 
lised five times weekly and took the form of an animated 
cartoon showing a buzzing bee. Added. to this were 
demonstrations showing several table uses for this par- 
ticular product. The net result of the campaign was that 
the year’s supply of honey was sold before half the 
telecast contract expired! 


. The United States Census Bureau assessed American 
television markets as at the 3lst January, 1953. Areas 
were classed on a population basis and major markets 
were :— 


" Market eae : No. of 
Classification Population Markets 
ee Tic. ai rae .. 2,000,000 and over 8 
eRe rele, ae 450,000—2,000,000 35 
iA igs a 150,000— 450,000 We 
St hag aera 50,000— 150, 000 47 


eer critics in ew Zealand have repeatedly stated 
that a television-service could not be economically oper- 
ated a this ‘eountry. American. commercial stations all 
operate as private companies, each charged with making 
a satisfactory profit for its shareholders.; There are in 
the United States many areas where conditions of terrain 
and population density, etc., are very similar to those 
which exist in and around our own major cities. 


“In Colorado Springs, Station KKTV operates in a 
city of 45,472, there being 
twenty-five-mile radius. James D. Russell, President and 
General Manager, states: “KKTV_ is now operating 
satisfactorily, being out of the red after twelve months’ 
service.” Television was introduced to Colorado a year 
ago and 20,000 sets have so far been sold within the 
range of the new station. 


“ Lubbock, Texas, is another market comparable with 
Some of our own. Within the area of Station KDUB- 
TV there is a total population of 317,700 of which 
67,200 is metropolitan and 250,000 urban. The city itself 
is a dry area and operates twenty-four movie theatres 
and two night clubs. Kl#UB-TV employs a staff of 
twenty-nine, nine of whori are attached to the Sales 
Division, The station is on the air sixty hours weekly 


164,771. people within a- 
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are just about ready for shipment to 
one final imspection ts given 


These television receivers 
dealers throughout the U.S.A. But, 
cach set to make sure the receiver will be in perfect working 


order when it reaches the purchaser. Inspectors. are turning 
knobs and checking the inside antenna to make sure the sets 
match qualty standards. 


and 80 per cent. of revenue is derived from local adver- 
tisers. President W. D. Rogers recently stated that tele- 
vision’s greatest impact is being made in the smaller 
markets of 100,000 people and less. 


For comparison purposes, it is of interest to note the 
population of major New Zealand urban areas esti- 
mated by the Government Statistician as at Ist April, 
1952. These are:— san 


Auckland a ae 337,100 
Eutiees. .% Se a 77,300 
Wellington  .. 135,300 
Christchurch 178,500 
Dunedin 96,400 


Overseas experience has proved that the majority of 
earlier “fringe area’ difficulties have been overcome. 
Low cost microwave relays to towns outside a station’s 
normal range have also proved to be the most economical 
means of increasing viewing capacity. 

Television in New Zealand will benefit considerably 
from the great wealth of experience and knowledge 
available from countries in which TV has already been 
successfully established. 


The economic and technical information av ailable from 
America is considerable and will exercise a major influ- 
ence on New Zealand’s television future. 


Here the Philco television chassis and picture tubes pass down 
the mono-ral° “heat line’? where inspectors check and recheck 
the performances of each umt. Both chassis and picture tube 


ride for hours with the current turned on to make. sure, na... 


defects appear later. 
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Television for Italy 


The largest foreign order for television equipment placed in 
Britain has been awarded to Marconi’s Wireless Telegraph Co. Ltd., 


by the Italian State Broadcasting Corporation. 


The order includes large complete studio centres at Milan and 
Rome, O.B. units for Rome, and medium power transmitting 
stations at Rome and Pisa. The service will operate on C.C.LR. 


international standards of 625 lines, 50 fields. 


This order follows those for television installations in the U.S.A., 


South America, Canada, and Thailand. 


Marconi transmitters and aerials have been installed in every one 


of the B.B.C.’s television stations. 


Marconi is ready to serve New Zealand. 


MARCONI 
AWA 


Complete Television Transmitting Equipment 


Marconi’s Wireless Telegraph Company Ltd., Chelmsford, Essex, England 


Amalgamated Wireless (Australasia) Limited, Sydney, Australia 


New Zealand Branch: Commercial Bank Buildings, Wellington. Box 830 
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.... Phileo’s Contribution to Television Progress 


Television’s greatest progress since the war has 
been in the development of improved receiver de- 
sign and the fantastically increased efficiency of 
mass-production techniques, with the resultant 
ability to reduce prices. In this sphere, Philco has 
been the real leader. A brief resume of Philco’s 
achievements in commercial Television goes back 
over 25 years. The cost of T.V. development and 
research has exceeded 20,000,000 dollars since 
Philco entered Television in 1927. The problem at 
that time was simply to find a method of picking 
up a picture, transmitting it by radio to another 
location, and reproducing it there. It was soon 
discovered that the only feasible method of accom- 
plishing this was by electronic means, and, in 1934, 
Philco was the first to transmit and receive 343- 
line Television pictures. Philco was the first in 
America to broadcast Television by electronic 
means. 


In 1935, Philco was the first to utilize DC com- 
ponents for greater picture fidelity, or, in other 
words, to reproduce, again by electronic means, 

a picture with the same degree of contrasting lights 
and shadows as the original picture contained. 


In 1936, only two years after perfecting 343-line 
Television transmission, Philco was able to materi- 
ally increase picture fidelity by transmitting a 
441-line picture. In this same year, Philco de- 
veloped the single side-band transmission, after 
discovering that this was nearly 60% more effi- 
cient than the old double side-band method. In 
addition to eliminating wasteful use of frequency 
band, the single side-band method also provides 
superiority of picture detail. 


In 1938, Philco was the first to develop a flat- 
screen Television picture tube for home receivers 


(Philco Plane-O-Scope). 


It was apparent in later years that the 441-line 
picture developed by the Company in 1936 left 
something to be desired. Following considerable 
research, Philco released in 1940 a 525-line picture 
which was adopted by the Federal Communications 
Commission in 1941, and is still, standard in the 
American industry. Just about the same _ time, 
Philco was first to use FM sound with Television 
programmes. This, too, was adopted by FCC in 
1941. In 1941, Philco’s own station, WPTZ, was 
granted the first commercial licence in Phila- 


delphia, and was the second to be so licensed in the 
United States. Up to this time, Philco had been 
operating under an experimental licence W3XE. 
In the same year Philco constructed and put into 
operation the first radio relay for Television be- 
tween New York and Philadelphia. In 1945, Philco 
built the first radio relay system for Television 
connecting Washington and Philadelphia. 

In 1948, Philco was the first to introduce the ex- 
panded screen, adding 50% to the viewing surface. 
In 1949, Philco introduced the electronic built-in 
aerial, which out-performed all others by as much 
aS) tnd: 


In 1950, Philco announced the TRANSIENT 
Analyser—a revolutionary. instrument for testing 
T.V. receivers. 


The year 1951 brought another outstanding Philco 


‘development—the Cylindrical face tube. This tube, 


optically engineered to eliminate glare, was the 
bf 


years’ most advanced feature. 


Last year Philco introduced the Golden Grid 
Tuner. Comparable to a boost in station power, the 
Golden Grid Tuner brought a clear, steady picture 
to vast new areas for the first time. 


IN, 19525 PHILCO SALES ORV TELEVISION 
RECEIVERS IN AMERICA EXCEEDED BY 
PAR THE COMBINED OUTPUT OF ALL 
BRITISH MANUFACTURERS. Philco Televi- 
sion Receivers, developed for every type of system 
operating, are now manufactured or distributed 
in all countries in which television has been 
established. Philco’s manufacturing units plan 
to produce more than half a billion dollars’ worth 
of merchandise in 1953. 


Philco will manufacture over one million television 
sets this year. The range of thirty-six models 
was previewed in an American coast-to-coast 
closed-circuit Television show held last February. 
Dealer meetings were organized simultaneously in 
fifty cities, each seeing on the screens the main 
broadcast from Philco Headquarters. Philco this 
year brings to T.V. two further major advances— 
the only directional UHF-VHF built-in aerial and 
an all-channel U.HLF. tuner which enables every 
station on the air in any | community to be received. 
Philco established and is maintaining the world- 
famous slogan, “PHILCO—the Leader.” 


Phileo—The World’s Largest Radio and Television 


Manutacturers 


New Zealand Licensees 


The Dominion Radio & Electrical Corporation, Ltd., Broadway, Auckland. 


31 


ep? RADIO AND ELECTRONICS 


Preparation for Television 


(Continued from Page 19.) 
or more are recommended, however, and the tubes cost 
about 70 dollars, so such a project cannot be undertaken 
on a very small budget. 


Even when the TV experimenter has decided what type 
of picture source he will use, he still has a wide choice 
before him. If his project is to be a relatively simple 
one he will most likely commence with a non-interlaced 
picture, as no elaborate synchronizing generator is re- 
quired. A simple stable oscillator of line frequency to 
provide line synchronizing pulses and a low frequency 
source, preferably locked to the A.C. mains frequency, 
are all that are required. There will be imperfections 
due to line drift and so on, but a fairly good picture can 
be obtained with minimum expense, and the complete 
synchronizing generator, such as has been described in 
recent issues of this magazine can be added later. It 
will, of course be essential if we wish to test actual 
receivers effectively or to put a satisfactory signal on the 
air, but the earlier stages of a project are usually 
concerned with operating over a wired circuit. 

Even a wire system can be very elaborate, as those 
who saw the demonstrations at 1YA and 2YA iu 1951 
will appreciate, but a TV signal may be put on the air 
with much less equipment than this, as has been done at 
Canterbury College and, we understand, is planned by 
certain other organizations. 

An an example of a simpler system was the equip- 
ment built by Radio (1936) Ltd. almost two years ago 
for experimental and demonstration purposes. In its 
earliest form, as seen in the illustration, the system 
was operating at 300 lines, not interlaced, with 50 frames 
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ELECTRONICS DEPARTMENT 


RADIO RECEIVING VALVES 
Octal and Miniature types 


INDUSTRIAL VALVES 
Stroboscopic Lamps 

Cold Cathode Relay Tubes 
Stabilizers 

Mercury Vapour Rectifiers 
Vacuum High-voltage Rectifiers 
Electrometer Valves. 

Crater Lamps for Recording 
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124 Hobson Street, 
AUCKLAND 


RANTI | 


TELEVISION EQUIPMENT 


FERRANTI are to the forefront of research and manufacture of both radio and 
television equipment. 


New Zealand Agents: 


THUR D. RILEY & CO. LTD. 
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per second. The picture source was a monoscope tube, 
of British manufacture, operating at 1200 volts H.T. 
derived from a specially developed, earthed positive, 
stabilized power supply. Five stages of video amplifica- 
tion, excluding cathode followers, were used, and the 
picture was reproduced on a 14 inch rectangular picture 
tube with 8000 volts E.H.T., derived from the line fly- 
back. w 

From all points of view, the prospect of TV in New 
Zealand is stimulating. New fields are opening for 
technician and tradesman, and the experimental possibil- 
ities are unlimited. ; 


GREAT PYE ACHIEVEMENTS 
(Continued from Page 7.) 

immediate direct contact to London or elsewhere. Pye 
P.T.C. 704 equipment was used for this installation. The 
four flagships of the Home, Mediterranean, and Reserve 
Fleets and of the Submarine Service were also equipped 
with Pye radio-telephone apparatus. The ships were: 
H.M.S. Vanguard (Home Fleet); H.M.S. Glasgow 
(Mediterranean Fleet); H.M.S. Dido (Reserve Fleet) ; 
and H.M.S. Maidstone (Submarine Service). The B.B.C. 
Television Service gave a programme from Spithead, 
and here again the Pye team of television engineers 
rendered valuable assistance, by providing the special link 
equipment to transmit a picture from a ship at sea to 
the shore. Pye television cameras were also used by the 
B.B.C. during the course of this transmission. 


On the very roof of the world Pye equipment was 
used by Colonel Sir John Hunt’s successful Everest 
team. The Pye Company was proud to have been able 
to supply the radio communications equipment on which 
the Mt. Everest team relied throughout their brilliantly 
successful expedition.—P.B.A. 


TELEVISION PICTURE TUBES 


9in. and 12 in. round, and 14in. and 17 in. 
rectangular 
CATHODE RAY.TUBES 


Oscilloscope Tubes for ultra high-speed writing 
Electron Diffraction Tubes 


RADIO DEPARTMENT 
Radio Receivers—Table Models 


Radiograms 
Television Receivers—Table and Console 


Models 


66-68 The Terrace, 
WELLINGTON 
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FURST NZ. MADE TELEVISION 
RECEIVER DEMONSTRATED 
BY ULTIMATE IM 1952 


The Ultimate equipment illustrated abov2 was designed and built in 1952 
@by Radio (1936) Limited for demonstration in New Zealand. It reproduces 
a picture from a British monoscope “camera” tube. The number of lines 
‘can be varied, and as demonstrated was set at 300, not interlaced, with 50 
frames per second. The picture is reproduced on a 14 inch rectangular 

“picture” tube. Radio (1936) Limited have thus demonstrated their 
& ability to keep pace with overseas developments and when television comes 

‘to this country will be able to offer TV receivers that will be second to 
‘none. The proud name of Ultimate will be carried forward into this new 
“sphere, giving the same beauty, quality and matchless performance in 

television that is found today in all Ultimate Radio receivers. 
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By the end of 1953, the B.B.C. Television Service will 
have transmitted over 150 plays—an average of three a 
week, not counting Saturday-night serials and repeat 
performances. The output of the Dr ama Department has 
ereatly increased during the last few months and plays 
are very high on the list of viewers’ favourite pro- 
eramimes, 

The average full-length play transmitted by the B.B.C. 
runs for about 100 minutes and takes aon Weel to 
prepare and produce. It starts as an idea. The Head of 
the Drama Department may decide thi ‘C a certain play 
should he televised, or individual producers may suggest 
plays which they would like to do. The majority of 
subjects used are established theatre plays, though fre- 
quently television provides a platform for little-known 
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works or Higgs which are difficult to present in theatres. 


An example of this was George Bernard Shaw’s 
“Back to Methuselah,’ only once produced in London’s 
West End. The EBC: presented it on television as a 


Saturday-night serial for several weeks and made a 
most successful job of it. 
More and more plays are being specially written 


for television, with the result that production is smoother 
and the impact on viewers usually greater. Plays which 
were originally written for the theatre have to be 
adapted for TV and the transition from stage to screen 
must be carefully arranged. A situation which, played 
on as large (stage (ina crowded theatr@é, requires arm- 
waving and a declamatory voice, is quite unsuitable for 
the intimate relationship of the ‘television actor and his 
fireside audience of three or four. Too-rapid movements 
must be avoided and .action must flow evenly. 


TV offers advantages to the dramatist far greater. than 
any other medium. There is practically no restriction on 


Left: Artist draws a title—the first thing to come before the 
camera. 
Below: Producer and his assistant work out details with the 


aid of a model of the proposed set. 
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what can be “put over” to the viewer. The resources of 
the theatre, radio, and films are at the disposal of the 
TV producer. If, for instance, a scene ‘in a play calls 
for characters to be suddenly transported to some out- 
door setting, the producer confined to a theatre has to 
make do with a change of actual scenery or off-stage 
effects. The television man, however, merely takes his 
actors to a convenient outdoor spot, films them in action, 
and then, at the appropriate moment during transmission, 
inserts his bit of film into the programme. The “match- 
ino’ of film Vinserts: to the live’ part/of a, TV pro- 
eramme has now reached such a pitch of efficiency that 
the majority of viewers are often quite unaware that 
film has, in fact, been used at all. 


Having chosen his play, the television producer next 
chooses his cast and rehearsals begin—but not in a TV 
studio. For about two and a half weeks the play will take 
shape in a bare rehearsal room, with no scenery, few 
“props” and no cameras or technical equipment. 


Chalk marks on the floor will indicate the positions of 
scenery, and the producer hops around in front of his 
cast, “standing-in” for the cameras. He holds to his eye 
a small device which “frames” the action in the same 
way as camera lenses will later on. 


Rehearsals continue and the cast become word-perfect 
and—most important—movement perfect. Whereas in a 
theatre overstepping a few feet or moving slightly in 
the wrong direction has little effect on the audience, a 
wrong movement of only a few inches could take a TV 
actor out of a close-up shot. 


Besides rehearsing his cast, the producer has many 
other things to do. On a _ scale-size blueprint of the 
studio floor he plots his sets, every single movement of 
the cameras, the exact positions of tables, chairs, and 
other properties. 


Meantime the designer attached to the programme 
has made drawings of the scenery he requires, and this 
is put in hand by the carpenters and painters. 


Two days before transmission—that is the day of 
transmission and the day before—the cast assembles in 
the studio for the first time. They do a rough run- 
through of the play to familiarize the cameramen and 
studio staff with the action, then “stop-and-start’” re- 
hearsals begin. Any scene-changes are rehearsed and 
timed by rubber-shoed attendants, engineers train bat- 
teries of lights on to the cast and arrange special effects 
where required. 


The man with one of the most difficult jobs is the 
sound engineer. He has to ensure that viewers will hear 
clearly every word that is spoken and any music or 
sound effects that may be used. But he must not allow 
his microphones to appear in vision. Most of the dia- 
logue is carried by microphones slung on movable booms 
above the actors’ heads, but frequently it is necessary to 
hide other microphones in flower-vases and otherwise 


disguise them. 


About two hours before the play is transmitted to the 
public the producer finishes a final run-through, using 
the TV cameras on a closed-circuit which confines the 
pictures to the studio control room. Then, at the adver- 
tised time, lights flash, “Sound On, Vision On,” the play 
begins and engineers send the picture from the studio 
up to the main transmitter and so out to Britain’s tele- 
vision network. 


For 100 minutes the artists give of their best and 
viewers approve or disapprove, Then it is over and the 
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play—the result of nearly a month’s hard work—is gone, 
vanished into the air. For a repeat performance they 
must go through it all again. 


In the not-too-distant future overseas television 
stations will be able to show the B.B.C.’s plays, which 
are acknowledged to be the best of their kind. Technical 
equipment is already in use whereby a film record can be 
made direct from a television screen. These “telefilms” 
as they are called in Britain (in America the term 1s 
“kinescopes”) can be sent to any other television station 
and retransmitted. 


Properties, batteries of lights, cameras, microphones, and produc- 
tion technicians, and last but not least, the artists themselves, are 
all “on” during a scene ina TV play. 
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Whatever the purpose— 
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ean manufacture 


TRANSFORMERS 


to your most exacting 
specifications. 


Tele-Communications Ltd. 


27 TORY STREET = WELLINGTON 
Phone 54-691 
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The leading British organization 
for the Design, Development, 
and Manufacture of Electronic 


equipment of all kinds. 


mitting stations, includ- 


ing film -channels; 


TELEVISION 


4 1 oy a ° j 
The latest C.P.S. Emitron Camera with Ikmitron cameras, sound 


6-lens turret—an entirely new concep- 
re = equipment, aerials, transportable and mobile 
tion in television which completely 


satisfies the exacting requirements of peanemitere @ Televidion Recciversr@uRadia 


both producer and operator. 


Transmitters © Broadcast and communica- 
tions receivers (A.M. and F.M.) etc. ® Radio 
and television relay equipment velocity 


modulated oscillators © Multiplier photo- 


tubes. 


Electrical and Musical Industries Ltd., Headquarters, Hayes, Middlesex, England 


E.M.T. SUPPLIERS © 


(Trade Division of H.M.V. (N.Z.) Ltd.) 


162-172 Wakefield Street Wellington. P.O. Box 296. Phone 54-890 


Complete television trans- 


TV SuppLeMENT (ONE) eee ON Lyaveke Leki Gale Rae: Gs by, 


A T/V SPEC 


Especially designed for Radio, Hlectronic and 


Television Engineers, this new Model 8 Avo 
Meter incorporates all the well-known fea- 
tures of previous models. A  multi-range 
instrument of high sensitivity, it also intro- 


duces many new technical advances. 


D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE 


2,500 V 


Oo—200 Megohms 
o—20 Megohms 
Oo—2000 Ohms 


@® Comprehensive—yet simple to use. 


® Automatic cut-out protection. 


, MODEL 8 UNIVERSAL 


AvoMeter 


Complete technical informatior ek fi FCO 
available from the New Zealand N A T I oO N A L NE sd ‘ ELECTRICAL 


Distributors: oR 
AND ENGINEERING COMPANY LIMITED 


AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN HAMILTON WANGANUL 
| HASTINGS INVERCARGILL 


This machine tests the hardness of metals. A 
sharp diamond pyramid, with a measured 
pressure load behind it, indents the surface of the 
metal under test, and the depth of the indentation 
is precisely measured under a microscope. Tables 
give the hardness of the metal. 


ss This tropical chamber in which components 

are tested can produce dry temperatures up 

to 100° Centigrade and humid conditions at 55: 

with 100% humidity. The row of cultures in test 

tubes above it are a standard set of moulds for 
testing all kinds of organic materials. 


A glass-topped artificial sea-spray tank in 

which artificial sea-water is atomized, form- 
ing a heavy fog. After six hours in this, com- 
ponents are left for twenty-four hours to give the 
salt water time to affect them. 
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Here are some electrolytic con- 

densers undergoing a 2,000-hours’ 
endurance test at a temperature of 
70° C. under maximum rated working 
conditions, including A.C. ripple, from 
the power pack below. The oven is 
thermo-controlled by the mercury 
column seen in the top. 


receivers undergo 
severe tests at every 
stage of manufacture 
for quality control... 
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» A chassis on vibration test. A vibrating coil 

assembly, used with a B.F.O. and amplifier, 
produces vibrations of 5-500 cycles per second. By 
variations over this range, every component, wire, 
and joint is made to vibrate at its natural fre- 
quency. 


In their mechanical endurance Built by Philips five years ago, this low- 


" test, these six switches are being power TV transmitter gives an electronically 
switched on and off 25,000 times. The produced test pattern on five channels. It provides 
machine can operate twelve switches all variations and combinations of contrast, defini- 
together, and is fitted with a mechani- tion, and linearity which could be met in a 
cal counter. broadcast picture. It is set to the minimum syn- 


chronization level to ensure maximum performance. 


PHILIDS 


tests such as these ensure A completed receiver goes into the tropical 

atmosphere test chamber, where it will be 
subjected to a temperature of 42° C. with 95% 
contributed to Philips leadership humidity. It will then be cooled down. The com- 
plete cycle lasts 24 hours, and will be repeated 
for six days. 


the dependability which has 


in television equipment 


_ an . In the refrigeration chamber this receiver will 
In an underground basement, banks of loud- have to withstand 45 degrees of frost for six 
speakers are run for 200 hours on their maxi- hours. Similar chambers are used for component 
mum rated input at a frequency of 50 cycles, tests, and go down to temperatures even lower, 


At any stage of production any receiver is Bop These banks of receivers are undergoing their 
liable to be taken from the assembly lines “ © running-in test on overload. A proportion of 
and thoroughly tested in the laboratory. them will be given 1,000 hours of this treatment. 


» »» Final mechanical inspec- . » Representing “customer _,. On this violently oscil- 

“©? tion is made after all the  “@ interest,’ a technical i eD lating platform, simulat- 

other tests have been passed. specialist from the Commer- ing travel on rough» roads, 

This is a most exacting in- cial Department selects at receivers in their packing are © 

spection, and no_ deviation random a finished receiver given a thorough shaking for 

from standard is tolerated. which he will have rigorously ten minutes. They are then 
tested in whatever way he inspected for any damage or 
chooses. When he is satisfied, displacement of components. 
the batch may leave the The packing is also inspected. 
factory. 


ma Aiter sans. orop. 
a SP test, a final chal- 
lenge to the construc- 
tion of TV_ receivers 
and the strength of their 
packing is provided by 
this ramp. The carton is 
placed on a bogie and 
set off down the ramp 
to collide violently with 
the bulwark at the end. 
Inspection follows. 


rs 


» « This is the two-way ride recorder, fitted to 
» © lorries which take receivers on _ specially 
rough journeys. “Vertical” and “Horizontal” styli 
record on graph paper the “bumps” met in the 
road so that the roughness of the whole journey 
may be studied afterwards. 


Philips Electrical Industries of N.Z Ltd. Factories in Wellington. Branches: Wellington, Auckland, Christchurch, and Dunedin. 
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Philips Experimenter 
(Continued from page 24.) 


(4) IF. Amplifier in any of the circuits mentioned 
in. (1) above, for low-noise operation. 

(5) Special pulse circuits, 
flip-flops, etc, 


such as multivibrators, 


EF80: 
(1) R.F. Amplifier. 
(2) I.F. Amplifier. 
(3) Mixer or Oscillator-mixer. 
(4) Video Amplifier. 
EB91: 
(1) Signal Detection. 
(2) D.C. Restoration. 
(3) Noise Limiting. 
PL83: 
(1) Video Output Pentode, particularly for projec- 
tion television. 
PL82: 
(1) Sound Output Pentode. 
(2) Frame Output Pentode 


Battery-Less Portable Telephone type L51 
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PL81: 
(1) Line Output Pentode. 


(2) E.H.T. pulse amplifier (in E.H.T. 
connected with line output 


systems not 
stage). 
ECL80: 
(1) Frame Blocking Oscillator (triode) and frame 
output (pentode section). 
(2) Line Blocking Oscillator 
output (pentode). 
(3) Audio Voltage Amp. (triode) and sound output 
(pentode). 
(4) Frame or Line Blocking Oscillator (triode) and 
Synch. Separator, 


(5) Half of Frame Multivibrator 
frame output (pentode). 


(triode) and frame 


(triode) and 


(6) Line Multivibrator or Frame Multivibrator.. 


PY80: 

(1) Booster diode. 
EY51: 

CL) EAE Rectifier: 


(Continued on page 48.) 
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The Battery-less Port- 


able Telephone consists 
of a battery-less hand- 
set and high-frequency 
generator for “howler” | 
calling, both contained | 
in a sheet-metal case, | 


fitted 


webbing 


complete with | 
and carrying | 
strap. No hatteries are | 
required for speaking 
or ringing. This instru- 
ment requires two-core | 
cable for connection, 
and is ideal for’ posi- 


tions which 


only re- | 
quire temporary. com- 


munication. 


Manufactured by 


TELEPHONE MANU- | 
FACTURING CO. | 


London, England- 


New Zealand Representatives: 


AMALGAMATED WIRELESS (Australasia) LTD. | 


WELLINGTON: COMMERCIAL BANK BUILDING, LAMBTON QUAY 
AUCKLAND: VULCAN BUILDINGS, VULCAN LANE 


oS *'P.0,. BOX" 830... | 
oe POS BOK 136g | 


a Pointers for Designers 
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KT66 — BEAM TETRODE 


The OSRAM KT66 is a tetrode having an 
anode dissipation of 25W. It may be used 
as anv audio amplifiverlorjansoscilaator 
and radio) Trequency, ampere r sup. LO 
30 Me/s. ; 

As an audio amplifier up to SOW. 


may be obtained from two valves, tetrode 


connected. As a push-pull triode 14 has no equal og 
use in high quality equipment when an output of 
14/15 watts is required. 

The KT66..1s very robust, bothelectriuca li 
and mechanically, hence it is suitable for many 


industrial applications. 


Typical circuit of 50W class ABI amplifier 
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The Magnetic Amplifier 


By the Engineering Department, Aerovox Corporation 


The magnetic amplifier, like the transistor and the 
dielectric amplifier, is an electronic device which is cur- 
rently undergoing extensive exploitation as a vacuum tube 
substitute. Like these promising contemporaries, it has 
advantages in certain applications which make its use 
preferable to the electron tube. This article discusses 
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these advantages and the operating principles which 
make them possible. 


The major field of application for the magnetic ampli- 
fier at the present time is in industrial control circuitry 
such as A.C. and D.C. motor speed control, servo systems, 
voltage and current regulators, temperature controls, and 
industrial safety circuits. The sphere of usefulness is 
rapidly being expanded. however, to include audio and 
radio frequency amplification for communication pur- 
poses extending up to several megacycles. These advan- 
tages are being made possible largely because of improve- 
ments in the ferromagnetic materials employed in the 
saturable reactors. These include the grain-oriented sili- 
con steels and gapless toroidal cores. Strides are also 
being made in improved circuits and better selenium 
and germanium rectifiers for use in amplifier circuits. 


The magnetic amplifier is useful because of its high 
power handling capabilities, low cost (intermediate be- 
tween that of tube and dielectric amplifiers), and 
extreme ruggedness. It is being applied to power ampli- 
fications ranging from a few watts to thousands of 
kilowatts. Its economy and reliability are certain to 
assure it a permanent place in electronics. 


THEORY OF OPERATION 


The magnetic amplifier completes the family of elec- 
tronic devices which function because a control voltage 
causes a variation in one of the basic electrical proper- 
ties of a circuit component. The vacuum tube amplifier, 
for example, may be thought of as a device in which a 
change in the control voltage on the grid causes the 
cathode-plate resistance to vary. In the dielectric amplifier 
a change in a control voltage effects a change in the 
capacitance of a condenser and therefore its reactance. 
In the magnetic amplifier, the variation of a control volt- 
age brings about a change in the imductance of a coil 
and, hence, its inductive reactance, In all three cases, the 


control power required to effect the change is less than 
the power controlled, so that the devices are classed as 
amplifiers. 


Inductance 
7 


o 


CONTROL CURRENT D.C. 


RESPONSE OF 
~ SIMPLE SATURABLE REACTOR 


PURER Ve 


The saturable reactor, which is the basis of magnetic 
amplification, functions because of the ferromagnetic 
properties of the core materials utilized. A simple satur- 
able reactor which will illustrate this principle is shown 
in Fig. 1. Three windings are arranged on an “E’’-type 
transformer core and connected as shown. The alternat- 
ing current to be controlled flows in the windings on 
the outer legs and the D.C. control current flows in the 


Saturable 
Reactor 
Y 


Choke Rectifier 


0.C. 
CONTROL 


115 V. 
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SELF-SATURATING MAGNETIC AMPLIFIER 
FIG. 3 


centre-leg winding. Note that this arrangement prevents 
the induction of alternating current from the load circuit 
into the control circuit because the flux produced by the 
outer coils cancels in the centre leg. The control wind- 
ing, on the other hand, can produce saturation of the 
core material when energized with D.C., and thus greatly 
effect the permeability of the core material. The induct- 
ance of the A.C. coils are directly proportional to the 
permeability of the core, and the inductive reactance is 
directly proportional to the inductance. The way in which 
the load circuit inductance varies with D.C. control cur- 
rent is shown qualitatively in Fig. 2. The reactance, and 
hence the voltage drop across the coils, is maximum 
when the control current is zero and minimum when the 
core is saturated. Thus, the power applied to the load is a 
function of the D.C. control current. 


Simple magnetic amplifiers of the type illustrated in 
Fig. 1 are not capable of high gain performance. They 
have been almost completely superseded by improved 
magnetic amplifiers of the self-saturating variety. The 


Improvement of the natural pro- 
perties of some of the materials 
used in the manufacture of Radio- 
tron valves is merely a routine pro- 
cess at. the Ashfield Works of 
Amalgamated Wireless Valve Com- 
pany Pty. Ltd. 


A ease in point is the mineral mica. 
It is, inherently, an excellent insu- 
lator, and is widely used by the 
electrical industry in this role. 


However, before it can be used as 
a component part of a high-quality 
Radiotron, its. insulation resistance 
has to be considerably increased. 


VALVES 


THE 


NATIONAL 


From the accompanying illustration, it will 
be seen that the internal assembly of a typical 
Radiotron is supported at the top and bottom 
by spacers. 


When it is realized that parts held by the 


spacers are perhaps only 30 thousandths of an 


inch apart and possibly differing in potential 
by several hundred volts, it becomes apparent 
that the spacer material must have exceptional 
insulating properties. 


Mica is made to fulfil this condition by ‘coat- 
ing with a special spray of magnesium oxide. 


This spray must adhere firmly to the mica 
during assembly, washing in an alcohol-water 
mixture, and firing at 650 deg. C. in hydrogen. 


Also, the required insulation must be  pro- 
duced without an unnecessarily heavy coat. 


The secret of obtaining all these properties in 
one spray lies in the degree of hydration re- 
sulting when the magnesium oxide is ground 
in distilled water for a period of several days. 


Manufactured by the A.W.V. Chemical Labor- 
atory, under close quality control conditions, 
this spray is a vital contribution to the out- 
standing performance of reliable RADIO- 


TRON VALVES. 


New Zealand Distributors: 
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Hamilton Wanganui Hastings 
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basic circuit of this type is shown in Fig, 3. Here a 
rectifier having a high front-to-hback impedance ratio is 
inserted in series with the load circuit of a saturable 
reactor. The D.C. control circuit is isolated from the 
load A.C. by an inductance. Improved amplifiers of this 
type, when used in conjunction with the new square 
magnetization-loop core materials, are capable of power 
gains approaching one uullion, 


+ 
Current 


Output reduced 
proportion- 
al to 
~ Bias 


ACTION OF 
SELF-SATURATING AMPLIFIER 


To understand the operation of self-saturating mag- 
netic amplifiers, let us examine the typical magnetization 
(or hysteresis) loop of Fig. 4a. This is the kind of 
steep-sided, easily saturated characteristic required of the 
saturable reactor in the circuit of Fig. 3, In the absence 
of control current and without the rectifier in series 
with the load, the operating point would trace out the 
cntire magnetization loop each A.C. cycle. The resulting 
output wave would then be as in Fig. 4b. The insertion 
of the rectifier eliminates alternate half-cycles of the 
output, wave as in Fig. 4d and produces a D.C. com- 
ponent in the load circuit which saturates the core in one 
direction during conducting half-cycles. The locus of the 
operating point is shown then along the saturated top of 
the loop, as indicated by the solid line in Fig. 4c. The 
core remains saturated since the rectifier prevents the 
flow of current in the negative direction required to 
produce demagnetization. The output voltage is maximum 
under this condition, since the continued saturation of the 
core results in low inductive reactance in the load coil 
and, hence, low voltage drop across it. 


Now, suppose that a D.C. control current is introduced 
in the control winding in a direction which tends to 
produce saturation of the core in the direction opposite 
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TYPICAL TRANSFER 
CHARACTERISTIC 


FIG. 5 


to that produced by the rectified load current. Then, 
during the half-cycle when the load rectifier is not 
conducting, this control. current reduces the magnetiza- 
tion of the core to some value on the negative-going part 
of the loop, as in Fig. 4e. If the value of this bias cur- 
rent is large enough, it may even saturate the core of 
the reactor in the reverse direction. When the rectifier 
again conducts, it overcomes the effect of the control 
current and again saturates the core as in 4c. To do so, 
it must re-establish the flux density which was reduced 
by the negative control current. Note that the amount 
of flux which the load current must set up before it 
again saturates the core-is directly proportional to the 
control current if the hysteresis loop has essentially 


‘straight sides. 


Since it takes a finite time for the load A.C. com- 
ponent to produce saturation of the core, depending upon 
how close to negative saturation the control current has 
driven the coré, the output (voltage)voltage is reduced 
until positive saturation is reached. This results in the 
normal output waveform of Fig. 4d being modified as in 
Fig. 4f. The amount of load power reduction is directly 
proportional to the flux increment required to saturate 
the core from the bias point. The distortion of the volt- 
age waveform results from the fact that the flux incre- 
ment induces a back-voltage in the load coil which 
opposes the applied load voltage. In other words, the 
inductance of the load coil is high until the core reaches 
saturation. The control circuit thus controls the output 
power by controlling the flux increment required to 
reach saturation. The gain of the amplifier is large if 
the slope of the magnetization loop is large so that a 
small change in control current produces a large change 
in output current. A typical control characteristic would 
appear as in Fig, 5. Like the dieletric and vacuum tube 
amplifiers, the magnetic amplifier operating point may be 
set to any part of the control characteristic by the appli- 
cation’ of aifixed D.C; bias. ~When ‘used? as a D.G. 
amplifier, the device has the properties of the long 
sought “D.C. transformer.” 


ADVANCED AMPLIFIER TYPES 
There are many variants of the basic self-saturating 
magnetic amplifier discussed above. Fig. 6 shows a full- 
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magnetic amplifier discussed above. 
Fig. 6 shows a full-wave circuit using 
two saturable reactors, two saturating 


rectifiers, and a bridge rectifier for 


s 


¥ 


D.C. output to the load. The saturat- Reciifiers 
ing rectifiers are connected so that 
one load coil conducts on positive half- 
cycles and the other conducts on the 


negative half-cycles of the supply volt- 


age. The control windings are in 

Arion Wire ati Br D.C. 

series. This connection gives the conrgou 
INPU 


highest input impedance. Typical per- 
formance figures for an amplifier of 
this type are: 


Tipit impedance nn. rcranacresrmenecmne 450 ohms 
Toad 1 Ped ance. csectcne tareritene 2000 ohms 
Supply voltage rs 110 volts at 60 c.p.s. 
MaxiMumM POWEL OUTPUT cersssccerssesesene 15 watts 
Maximum POWEL Zar ceecsrossscenssnsessersesnee 200,000 
WN SLE sco esiceceeccaceenpcemeocerrestieentscenesureeroneemere sated Sil: 


A further extension of the basic self-saturating circuit 
is shown in Fig. 7. This push-pull connection is arranged 
to control the speed of a 2-phase motor. Through the 
use of a high-gain amplifier of this kind, the power 
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Coils 13/16 in. 


sq. x 12in: 


Size: 


LF. Trans. 13/16 in. 
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FIG.6 
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FOR 2-PHASE MOTOR CONTROL 
FIG.7 — 


required to control a large motor 1s relatively small and 
can be derived from a small rheostat, an electronic 
tachometer, or some other sensing device. 


COMPARISON WITH OTHER AMPLIFIERS 


The magnetic amplifier is a comparatively low input 
impedance device whereas both the vacuum tube and 
dielectric amplifiers have high input impedances in most 
circuit connections. For this reason, the magnetic type 
is frequently combined with these other kinds in appli- 
cations which require high input impedance. 


SHIELDED MINIATURE COILS 


REQUENCY 


to most full-size coils) 
Aerial (Standard H.I.P.) Type 190A. 
Aerial (Auto. Tapped) Type 200A. 


R.F. (H.LP.) Type LSA. 
Ose. (ECH35 - ECH21) Plate Tuned. Type 
1LLIAU. 


Ose. (6BE6 Tapped). Type LIIAY. 


(Full data supplied on request) 


Coils as used in Radio and Electronics 


5-Valve Receiver, August issue 


See them at our Stockists or write for 
Full Particulars 


INDUCTANCE SPECIALISTS LTD. 
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DO YOU WANT TO 


SAVE WEIGHT 
SAVE SPACE 
LOWER PRODUCTION Costs? 


THEN USE 
SELENIUM RECTIFIERS 


ce © SS ES VS ASS, Sessa 


YOU CAN ALSO BE SURE OF 


+ HIGH EFFICIENCY + NO MAINTENANCE 
+ LONG LIFE % MECHANICAL STRENGTH 
+ MAXIMUM STABILITY + COOL RUNNING 


Manufactured by the Transformer Co. of New Zealand Lid., these Selenium Rectifiers 

incorporate up-to-the-minute technique in design and construction to meet the most 

exacting requirements of modern radio, electronics, and telecommunications engincer- 
ing. Specifications and quotations supplied on request. 


Write to 


TRANSFORMER CO. OF NEW ZEALAND LTD. 


Telephone 61-498 78 NELSON STREET, PETONE . P.O. Box 175, Lower Hutt 
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A NEW CRYSTAL TURN-OVER CARTRIDGE 


It is interesting, to say the least, to find a crystal 
pick-up head for which the makers claim a perfor- 
mance equal to that of the best magnetic pick-ups, 
and even more interesting to find that this claim is 
substantiated by listening tests! Such, however, is 
the case with the new Ronette turn-over cartridge, 
recently received by the New Zealand distributors, 
Messrs. Green and Cooper Ltd., Wellington, 


To be quite frank, the writer himself tended to be 
a little on the sceptical side, because the best maenetic 
heads these days have a remarkable performance, 
and it does seem almost incredible that a crystal 
should equal it. However, the maker’s claims are not 
simply statements of his own opinion. He has inter- 
modulation curves to prove his point, not to mention 
measured figures for other important characteristics 
of the new heads, in direct comparison with the best 
magnetic types, which everyone knows by name. 
Thus, when it comes to hearing the results pro- 
duced by the Ronette 284 series in direct comparison 
with two very well-known and widely acclaimed high- 
fidelity magnetic types, we were in for a very 
pleasant surprise. 


CONSTANT VELOCITY CHARACTERISTIC 


Hitherto, one of the difficulties of applying crystal 
pick-ups has been that their response curves are 
exactly opposite in kind from that of magnetics. In 
other words, whereas the latter is a velocity-operated 
device, giving a flat response on a record cut with a 
constant-velocity characteristic, and a falling response 
(at the rate of 6 db./octave) on the frequency range 
that is cut at constant amplitude, the conventional 
crystal pick-up is an amplitude-operated device, giv- 
ing a flat response on the constant-amplitude portion 
of a recording curve, and a dropping response (again 
at 6 db./octave) on the constant-velocity portion. This 
means in practice that the type of equalization curve 
needed for a crystal pick-up is exactly the opposite 
of that needed for a magnetic. It is therefore a diffi- 
cult matter to compare the performance of the two 
types without arranging a special equalizer for one or 
the other. The Ronette 284 series, on the other hand, 
has the useful property of having a constant-velocity 
characteristic, just like a magnetic head, provided it 
is. shunted by the correct value of resistor. The 
practical effect of this is that, provided a 120k. re- 
sistor is shunted across the terminals, it can be used 


300 490 500 1000 cps 700 3000 4000 5000 10000 20000 


RONETTE TO-284-P 
78 rpmE.M.1. RECORD 
Ri= (20 kOhm 


$91S3-O11 FO RONETTE 


Voltage response curve of the 284-P cartridge on 78 
r.p.m. test record, loaded with 120k. resistor. 


with a preamplifier or equalizer designed for mag- 
netic pick-ups. A simple and direct comparison then 
becomes possible. This is emphasized by the accom- 
panying curve, which shows. the frequency response 
of the type 284P when shunted by 120k 


PHYSICAL ARRANGEMENT 


The photograph, which is somewhat larger than 
natural size, shows the appearance of the 284 series 
of heads. They are not sold with arms, but have been 
arranged so that they can easily be fitted to almost 
any pick-up arm the purchaser might possess, The 
lever in front enables the head to be turned over, 
to bring the other stylus into action. The bracket has 
two mounting slots, half an inch apart, for mounting 
the cartridge to the arm. Connections are made by 
means of miniature sockets at the back end of the 
cartridge. 


TRACKING AND INTERMODULATION 


The manufacturer’s data show that the pick-up 
handles, without excessive intermodulation distortion, 
recording amplitudes of up to six times that encoun- 
tered on the average test record. Intermodulation in 
the best of the three types of head grouped under the 
number of 284 is below 1 per cent., according to the 
maker's measurements, and while it has not been 
possible to check the figures for the purpose of this 
report, listening tests certainly bear out the freedom 
from intermodulation. Reproduction is exceptionally 
clear, and it is easily possible to pick out individual 
instruments from a heavy piece of orchestral record- 
ing. It has also been proved to our satisfaction that 
the performance of the Ronette 284 series in this 
respect is even superior to certain high-fidelity mag- 
netic types that are currently available. This was 
shown when the crystal played quite cleanly through 
several records which were thought to be over- 
recorded in certain spots, when played on other 
pick-ups! 


Total harmonic distortion for an angular tracking 
error of ten degrees (a figure which need never be 
approached in practice) is quoted by the maker as 
just over 1 per cent., most of this being sécond har- 
monic, Another noteworthy feature is the large verti- 
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cal compliance of the stylus, which in common with 
other pick-ups using the same feature results in very 
small needle-chatter, the acoustic output being quite 
negligible, In addition, the output due to. vertical! 
movement of the stylus is stated to be 25.2 db. lower 
than the desired output, due to lateral movement 
in the 284P cartridge. 


INDIVIDUAL TYPES AND THEIR 
CHARACTERISTICS 


In the 284 series there are three types, called 284-O, 
284-N, and 284-P respectively. Of the three types, 
the one with the best characteristic is the 284-P 
(P. for professional), which also has the smallest 
output voltage. On a-standard E.M.I. 78 r.p.m. test 
record, this head has an output which is flat within 
2 db. from 50 to 12,000 c/sec., after which it is given 
a rapid roll-off. The droop to be seen in the response 
curve represents the actual low-frequency roll-off 
of the: test record itself. The output, as can be seen 
from the curve, is approximately 0.lv., which is much 
higher than most magnetic heads of comparable per- 
formance, On the other hand, it is much lower than 
is obtainable from crystal pick-ups of. mediocre per- 
formance. The main difference to be noted between 
the three types is that their output voltages increase 
Hs iwe, gO ,4rom type. iP .to On (Oo GaN eee ioe Cn 
expected; this extra output voltage is had at the 
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expense of slightly. greater distortion. Even the N, 
however, which has an output of 0.3 volts under the 
test conditions quoted for the P type, gives only 
1.25 per cent. intermodulation distortion at reasonable 
levels. It is noticeable, however, that the input veloc- 
ity at which a rapid rise of intermodulation distor- 
tion occurs is lower for the O and N types than for 
the jE 

Readers will want to know whether the differences 
between these three heads can be picked by listening 
tests, since, after.all, that is the main. questions 1 he 
answer is that, given excellent amplifiers and speakers, 
the differences can be observed, but in our opinion 
they are sufficiently slight for the difference to be 
entirely negligible if ordinary radio sets and their 
speakers are used with the- pick-ups. The price of 
these heads is remarkably low, which is another 
point in their favour, as is the fact that replacement 
styli are available and can be fitted by the? user 
without any tools other than a small screwdriver, and 
without getting at the vulnerable inside works of the 
cartridge. Altogether, the series 284 Ronette heads 
are quite outstanding in the way of crystal pick-ups, 
and can hold their own with even the best magnetic 
heads. They should kill once and for all, the idea that 
there is no such thing as a high-fidelity crystal 
pick-up. 
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New 4ealand Radio and Electrical Traders’ Association 


age presenting his Annual Report to the Annual General 
Meeting of the New Zealand Radio and_ Electrical 
Traders’ Association held in Auckland recently, Mr. C. 
R. Peoples, President, commented upon the consolidation 
the Association had achieved during the past year, and 
forecast, as a result, better trading conditions for all. The 
incorporation of the Association, he felt, was a very wise 
and sound move. During the year, the Executive had 
made constant representations to the Board of Trade 
and various suppliers concerned, in an endeavour to 
ease the burden placed on retailers by the non-availability 
of certain classes of radio and electrical goods. He re- 
ported that the interests of individuals or firms handling 
electrical apphances are now guarded by the Associa- 
tion, which has already made representation to the 
Department of Industries and Commerce and the Board 
of Trade concerning some of the anomalies in this field. 
Steady progress has been maintained in the training of 
TV technicians at the Seddon Memorial Technical Col- 
lege, where the Association is endeavouring to establish 
an experimental television transmitter. Here finance con- 
stitutes one of the main problems. The establishment of 
a universal guarantee of 90 days on radio receivers has 
been prosecuted most vigorously by the Association, but 
unfortunately, it has proved impossible, as yet, to con- 
vince certain South Island traders on this point. Com- 
menting upon the Fair Trading Policy, Mr. Peoples felt 
that there is yet much to be achieved on this score, but 
progress is difficult without unanimous agreement be- 
tween wholesalers and manufacturers, particularly with 
regard to discounts offered by diary companies. 


The election of officers for the year 1953-54 resulted as 
follows: — 


President: Mr. C. R. Peoples. 
Immediate Past President: Mr. S. Christie. 


Vice-Presidents: Mr. H. J. Barr (wholesale section), 
Mr. J. Walch (retail section). 


Executive: Messrs. M. C. L. Rhodes, D. Green, W. 
Panter an Woe Murplises ROR. Stephen, E, Laircombe, 
B. Staff. Hamilton Area, J. KK. Brackenridge (represent- 
ing country groups). 


Apprenticeship Committee: Messrs. S. Christie and 


W. J. Murphy. 
Trade Certification Board: Mr. M. C. L. 
was thanked for his services in the past. 


ANNUAL SUBSCRIPTION 


Fixed at same rate as last year. 


MEMBERSHIP EXPANSION 
It was unanimously resolved that the Executive inves- 
tigate the possibilty of expanding the membership of 
the Association by interesting in its affairs any firm sub- 
stantially engaged in selling radios or electrical appliances. 


RADIO GUARANTEES 
The Executive undertook to prosecute the achievement 
of a universal 90-day guarantee period on new radios 
with the utmost vigour. 


Rhodes, who 


(Continued on page 48.) 


“Panama” products. 


Elegance of design and skilled craftsmanship have been com- 
bined to create this new release in the long line of quality 


% Constructed of heavy gauge chromium plated copper. 


itted with plastic base and handle to pravide maximum 


insulation against heat. 


splashing whilst boiling. 


* 
% Specially designed lid which eliminates bubbling and 
* 


Klement guaranteed for two years. 


Distributed by: 
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Electric Jugs 


~CORY-WRIGHT & SALMON LTD. 


AUCKLAND 


WELLINGTON 


DUNEDIN 
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the automatic changer 
that “takes all records” 


PRICE £17/17/- 


COLLARO MODEL 3RG6521 


A completely automatic three-speed changer designed 
to “take all records’! 3RC521 plays 334, 45, and 78 
r.p.m. records with a minimum need for adjustments. 
Fitted with pick-up arm, suitable for all types of Collaro 
plug-in heads. Beautifully made and completely fool- 
proof. 


Available complete with twin G.P.27 plug-in heads, one 
for standard recordings, the other for long-playing discs, 
thus ensuring quality reproduction. 


£17 17s. Retail Price 


Oussell Import 0. Led 


BOX 102 | WELLINGTON 
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Practical TV Training in New Zealand 


(Contributed by N.Z. Radio, Television, and Electrical Traders’ Association.) 


After two years’ work by students and instructors, a 


pioneering adventure in technical training is being 
brought to a successful conclusion at the Seddon 


Memorial Technical College. Not only has the television 
serviceman’s course proved interesting in its development, 
but it has been a means by which a Technical College, 
through its spirit of enterprise, is meeting the needs of 
industry even before these have actually arisen. 

Thus, the College hopes to assist the radio trade by 
offering reliable technical information on servicing 
methods, and on the type of equipment required by tele- 
vision servicemen, with special regard to its cost and 
effectiveness. The latter is particularly important. 

Constantly the instructors have borne in mind_ that 
they are training servicemen, not designers. Time given 
to training has been divided equally between theory and 
practice. Theory has been confined to the simplified non- 
mathematical treatment found in books such as Groh’s 
Basic Television, or W. T. Cocking’s Television Receiv- 
my Equipment, the former being exceptionally good, 
though, alas, somewhat expensive. 

Practical work has covered the construction of many 
different types of sweep generators, including the Miller 
integrator. A circuit employing “flywheel” synchroniza- 
tion was built also, and found to produce excellent 
results. Generation of E.H.T. voltage by means of the 
R.F. oscillator, by voltage doubling and tripling using 
metal rectifiers, and by the flyback system, has been 
carried out successfully. Construction of a complete LF. 
amplifier has also been carried out and the effectiveness 
of stagger tuning explored. In fact, at the moment, all 
students are engaged in tuning a three-stage J.F. ampli- 
fier with the use of a signal generator and V.T.V.M. 
This involves setting sound rejectors at correct fre- 
quency, as well as resonating the plate coils. Once cacit 
student has tuned his amplifier as a whole, he will then 
test the response curve with the use of a wobbulator. 

The wobbulator in TV is an extremely useful picce of 
equipment, because it is one thine to tune the peaking 
coils of a stagger-tuned amplifier to their correct fre- 
quencies, but quite another to have the response curve 
of the amplifier of the correct shape and free from dis- 
tortion. Unless the response curve is of the right shape, 
the result is displeasing to the eye. The wobbulator, 
which is not particularly expensive, is really indispens- 
able for alignment of the video stage. Though many will 
-work without it, undoubtedly such servicemen. will be 
severely handicapped. 


The practical course will conclude with the construc- 
tion of twelve commercial Pye FV4 receivers imported 
in kitset form, thus providing Auckland’s future TV 
servicemen with experience on a type of set likely to 
be encountered, 

At present, 40 second year and 16 first year students 
are being trained. With one exception, all instructors 
belong to the trade, thus ensuring the maintenance of 
the proper practical aspect of training. 

It is safe to say, therefore, that training television 
servicemen in our Technical Colleges is a practical pro- 
position. At present, it is estimated that it requires 
about 300 man-hours to train a radio serviceman to 


become a good TV serviceman. Increased experience and 


the institution of continuous or full-time training, how- 


ever, will effect a considerable reduction on this figure. 

The sympathetic interest shown by the Principal of the 
Seddon Memorial Technical College has been a source 
of enduring strength and stimulation, and, through his 
good offices, the blessings of the Education Department 
have been bestowed on the scheme. 

The College is also greatly indebted to its many good 
friends in the trade, who have helped with the provision 
of equipment and in countless other ways. 

Standing solidly behind the scheme has been the New 
Zealand Radio, Television and Electrical Traders’ 
Association of Auckland. Through its interest and acti- 
vities, the College embarked upon its TV course, acquired 
its modern servicing laboratory, became the proud pos- 
sessor of some very fine equipment, and hopes to obtain 
information on its TV Servicemen’s Course from the 
North London Polytechnic, and to acquire another 
television receiver. 

Perhaps one of the most pleasing features of the TV 
serviceman’s course at the S.M.T.C. has been the support 
given by the Radio Workers’ Union through its repre- 
sentative, Mr. Trevor Evans. Thus, employers and 
workers have co-operated for mutual benefit, and neither 
party has been slow to use the occasion to advantage. 


Readers may be interested in a brief summary of the 
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STILL N.Z's FASTEST SELLING 


FLOOR POLISHERS «4 woman's work is 


always done” with Tecnico, which gives 
you all the selling features that ensure 


greater sales. 


LIGHT ! 
STURDY ! 
EASILY HANDLED! 


OMPLETELY 


2-Brush domestic model (illustrated 


right), usually selected by those 
who live in the average-size home. 
Stands upright in a small cupboard. 
Sold primarily as a polisher; scrub- 
bing brushes available at little extra 
cost. 


3-Brush Model NOW IN 
6 GAY COLOUR CHOICES! 


Venetian red — ivory — eau de nil — 
dove grey —- mushroom (and standard 
walnut) make an irresistible appeal to 


all women. 
3-Brush model for large 
households, offices, 
shops, hotels; cafes, etc. 
The third .brushs; gets 
the job done quickly. 
Triangular head gives 
extreme access to cor- 
ners. Scrubbing brush 
included. 


land’s fastest seller. 


The com; 
plete amazing three- 
brush floor polisher- 
scrubber — New Zea- 


News! TECNICO Lawn- 
mowers entirely new de- 
sign incorporates changes 
producing revolutionary 
improved performance. 


ELECTRIC LAWNMOWERS 


REDESIGNED ! 


Mows and trims in one operation— 
its unique scything action will cut 
the most stubborn grass—finger-tip 
adjustment gives choice of three 
cutting lengths. No lubrication re- 
quired for years. Vibrationless sup- 
pressor prevents radio interference, 
ence. 


H. W. CLARKE (N.Z) LIMITED 


“ SUCKLAND 


WELLINGTON 


CHRISTCHURCH 


DUNEDIN 
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factors leading up to the inauguration of this course. 

Following the expressed desire of many radio-service- 
men to extend their knowledge in the field of TV, the 
New Zealand Radio, Teleyisioll and Electrical Traders’ 
Association not only appointed Mr. Waldo Hunter to 
act as Liaison Officer with Mr. R. B. Waddell of the 
Seddon Memorial Technical College in the matter, but 
actively supported the project by securing overseas con- 
tacts and information relative to TV training, 

The College, having received a licence to transmit a 
television signal and a grant for £1200 from the New 
Zealand’ Gov ernment fo the est tblishment of a labora- 
tory and the procurement of equipment, arranged a 
course of study and training, and with the full co-opera- 
tion of the Association in. the procuring of additional 


equipment, hopes that its experimental transmitter will 
be on the air shortly. 
Now, with the appointment of Mr. M. C. Rhodes as 


the employers’ representative on the Trade Certification 
Board Advisory Committee, the Association hopes to 
secure a “Certificate of Qualification,” which will be the 
recognized requirement of a TV serviceman under the 
Trades Certification Board. 
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E. R. Cooper, Mosc.(N.Z.), PhibD, who died. a year 
ago at the age of 42, was one of New Zcaland’s younger 
scientists who did much to advance the cause of science. 


His death was a serious loss to scientific research, organ- 
ization, and administration. For a decade he guided 
development of the Dominion Physical Laboratory, 


which, beginning with a very small physics section, be- 
came under his directorship the largest branch of the 
Department. Besides his capacity as an organizer, he 
possessed outstanding scientific qualities. He always 
placed great importance on the publication ‘of scientific 
work and the development of the natural resources of 
New Zealand. These two ideas have been incorporated in 
a memorial award sponsored by the Dominion: Physical 
en atory Technical Advisory Committee of the Coun- 
cil of Scientific and Industrial Research, and the De ‘part- 
ment of Scientific and Industrial Researcia. 


The award will be made annually to the author or 
authors of published physics or engineering papers who 
give the best account of their research work in New 
Zealand, preference being given to work that contributes 
to the development of the natural resources of. this 
country. 


The Royal Society of New Zealand has kindly con- 
sented to administer the award, and will angoint a 
selection committee consisting of representatives of the 
University (2), of the Royal Society of New Zealand 
(2), and of the Department of Scientific and Industrial 
Research (1). 
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EDUCATIONAL FILMSTRIPS 


As part of its educational service, Mullard Ltd. has 
produced what are believed to be the first filmstrips 
covering a specific course of study. These form a 
series of 20 strips covering the two final years in the 
United Kingdom Ordinary National Certificate course 
in electrical engineering. 

Though prepared primarily for the assistance of 
lecturers and teachers in technical training establish- 
ments, undoubtedly many of the strips will be found 
useful for senior science classes in grammar schools 
and for staff and apprenticeship training. The strips 
have been prepared with the assistance of an ad- 
visory panel composed largely of teachers in techni- 
cal colleges. 

In selecting the diagram, the tendency has been 
to concentrate on those normally involving laborious 
blackboard work and a greater degree of accuracy 
than can be obtained generally by freehand drawing. 


Teaching notes are provided with each strip, but no 
attempt has been made to produce a “potted” text- 
book, 

* 


POPULAR TELEVISION ASSOCIATION 


Recently formed in London, with the Earl of Derby 
as its president, the Popular Television Association 
announces its purpose as “To awaken the national 
conscience to the dangers, social, political, and artistic, 
of monopoly in the rapidly expanding field of televi- 
sion, and to provide the public at the earliest possible 
moment with alternative programmes which are in 
keeping with the best standards of British taste, and 
to free from monopolistic control and to open up 
steadily widening opportunities of employment for 
artists, writers, producers, and technicians in all fields 
of the entertainment and electronics industries.” 

In a leaflet entitled “You and Commercial Televi- 
sion,’ it puts the case for competitive television as 
seen by the association, emphasizing that there would 
be no lowering of standards of taste, and that all pro- 
grammes would be subject to a most rigorous code of 
ethics. 

“As both commercial and B.B.C. programmes im- 
prove under the spirit of competition,” it comments, 
“so, too, will television sales. This, of course, means 
greater employment throughout the industry.” 

; * co % 


COMMERCIAL TELEVISION IN BRITAIN 

With speculation rife in New Zealand concerning 
the form of television to be adopted here, news of 
the British scheme for advertising broadcasts has been 
received with much interest. 

Contending that there is a world of difference be- 
tween accepting advertisements and sponsoring, Lord 
de la Warr has pointed out that the Press accepts 
advertisements, but remains responsible for its own 
news and editorial columns. Similarly, cinemas show 
advertisements in the interval, but their programmes 
are not sponsored by advertisers. “The Government 
has made it clear,” he said, “that it envisages a system 
whereby the station and not the advertiser is respon- 
sible for the programmes. We realize the misgivings 
that have been expressed by thoughtful and serious 
people, and in the White Paper we shall show that we 
respect these feelings. We are confident that when 
the country sees ovr proposals it will feel we have 
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provided the competition that is needed in a wise and 
statesmanlike manner.” 


Such a proposal provides much food for thought, 
and we hope that its progress will be watched with 
interest by all responsible authorities in New Zealand 
as well as by the general public, so that, should 
commercial television. be our lot, we shall at least 
be able to avoid the programme pitfalls experienced 
in some of the larger countries today. 


* * ok 
TELEVISION DOES NOT REPLACE SOUND 
BROADCASTING 


That sound services will not be replaced by tele- 
vision is evident from the recently published report 
of the B.B.C. on its 10-year plan. According to the 
best advice available, the Corporation considers that 
within ten years’ time, while there will be about 
7,000,000 television sets in the hands of the public, 
there will be at least 6,000,000 households in the 
United Kingdom equipped with sound radio sets only. 
“The statistical position,” states the report, “rein- 
forces the evidence from other sources that sound 
radio will remain of great importance for as long 
as anyone'can foresee... . .” 


“The technical developments,” the report continues, 
“both for television and sound, will be accompanied 
by a progressive development of the standard of the 
programmes. It must not be thought that the spread 
of television will cause a stagnation of thought and 
action in sound, and there is ample provision in the 
plan for improvement commensurate with the con- 
tinuing size and importance of the sound audience.” 


“LUSTRAPHONE” MODEL C:51 
Dynamic M/G Microphone 


A direct replacement for any current type of dynamic 
or crystal microphone, the C.51 is available in output 
impedances ranging from 20 to 200,000 ohms. Model 
C.51 can be set to any position from horizontal to ver- 
tical, and incorporates a low-resistance on/off switch. 


It can be employed as a stand mounting instrument, 
a table model, or as a hand microphone, for public 
address systems, recorders (disc, tape, or wire), or 
tclecommunications equipment. 


Available from 


SWAN ELECTRIC CO. LTD. 


Auckland 


Wellington Christchurch 
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The New Zealand 
Electronics Insitute Inc. 


At a N.Z.E.1. (Inec.) Council meeting held on 10th 
September last at. Dunedin, the following new members 
were admitted :— 

Associate Members: D. B.. Billing (Wellington), 
J. M. Shanks (Palmerston North). 

Graduate: J. D. Matheson (Dunedin). 

Associate: J. R. Wilson (Wellington). 

The Institute’s prize for the student obtaining highest 
mark in the Radio Serviceman’s [Examinations was 
awarded to Mr. A. C. Aylett of Auckland, for. the 
May, 1953, examinations. The conditions of the award 
of this prize will be reviewed at the next Council meet- 
ing. 

Agreement was reached upon an interim allocation 
of funds to branches. The first payment will be made in 
October, and the position will be reviewed in February, 
1954, when the final allocation will be decided. 

As a step towards increasing. the prestige of the Insti- 
tute, the Council has decided to grant to members of the 
professional grades the privilege of using appropriate 
letters after their names. The approved abbreviations 
are: = Member, \M°(N-Z. Eso Associate’) Member, 
A.M.N.Z.E.1.; Graduate, Grad.N.Z.E.I. These are the 
only abbreviations recognized by the Council, which will 
not countenance the fraudulent or incorrect use of these 
letters, nor the use of other letters purporting to refer 
to the New Zealand Electronics Institute (Inc.). 


WELLINGTON BRANCH 

Recent meetings of the Wellington Branch of the 
Institute, in August and September respectively, were 
devoted to lectures by Mr. Sample, of the Wellington 
Hospital’s X-ray department, and Mr. D. Jenkins, Civil 
Aviation Branch of Air Department, whose subject 
was “Aircraft Communications.” Mr. Sample’s lecture 
covered the diagnostic and clinical use of X-rays, 
and was complementary to a recent visit made by the 
Wellington Branch to the Hospital, when the X-ray 
equipment was explained and demonstrated. While 
this lecture was concerned more with the medical 
uses) :oL”. X-rays,; rather than”, with. /they electrical 
methods used to obtain them, this was felt to be a 
type of talk which could usefully be heard more often, 
since those concerned with electronics tended to be- 
come too closely associated with the mechanics of 
their work, at the expense of a full realization of the 
uses to which it is often put. 


Mr. Jenkins’s talk likewise laid emphasis more on 


the operational uses of electronic communications 
than on methods actually employed. A full apprecia- 
tion of the problems confronting the user of com- 
munications equipment is essential if designers are to 
exploit their electronic “box of tricks” to the fullest 
operational advantage, and Mr, Jenkins’s._ lecture 
brought home in no uncertain manner the fact that 
equipment used for aircraft communications work is 
becoming more and more conditioned by the fact that 
communications are now faced with unprecedented 
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Designed and developed to meet the need for a power 
type potentiometer, the BERCO TOROIDALLY- 
WOUND RHEOSTAT incorporates rotary pattern 
variable resistance of small cubic capacity capable of 
withstanding the mechanical and electrical conditions 
met in industrial service. Unaffected by heat up to 
240 deg. C. 


These units can be used successfully to replace larger 
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economy in panel space. 
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Radio Round-Up 


NEWS and VIEWS 


Mr. E. W. Grant, chief engineer of Akrad Radio 
Corporation, the manufacturing subsidiary of Pye 
(New Zealand) Ltd., left by air for England on 6th 
October. He is to join the team of engineers coming 
to New Zealand in connection with the television 
broadcasting display to be staged by Pye at. the 
Industrial Show in Wellington next January. 


FLome from their voyaging are two popular mem- 
bers of the Pye organization in New. Zealand, Mr. 
George Wooller (managing director), and Mr. Don 
Cooper (director). They have been visiting Britain in 
connection with the forthcoming Pye television dis- 
play at the Industrial Show in Wellington next Janu- 
ary. Krom all accounts, the capital city will be 
treated to something rather special in the way of 
TV demonstrations. The equipment to be used com- 
prises three complete camera chains, a transmitter, 
and approximately 70 receivers, all of which are sche- 
duled to arrive here in time for test transmissions 
early in December. Nightly stage programmes will be 
televised, and can be viewed not only on receivers 
installed at numerous points inside the Show Build- 
ing itself, but, should reception conditions be favour- 
able, on others situated in the main Pye dealers’ 
shops in the city. Since the transmitter to be used 
will not be a high-powered one, tests will be under- 
taken to ascertain whether the signal strength in 
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Wellington will be great enough to over-ride the high 
noise level. We wish Pye every success in_ their 


venture. 


Other interesting equipment to be shown by Pye 
(N.Z.) Ltd. at the forthcoming. Industrial Show will 
include their miniature camera using a_ Staticon 
camera tube only six inches long. This will be demon- 
strated with its own synchronizing equipment, just as 
it is used for industrial purposes. One of the most 
interesting features of this equipment is the low- 
powered oscillator modulated by the camera signal. 
This can be tuned to any of the five standard B.B.C. 
channels. The output is then taken by coaxial cable 
to standard 405-line receivers, lessening the expense 
of the system to industrial users. 

ie % BS 

Overseas travel these days is certainly not devoid 
of incident, according to George Wooller and Don 
Cooper. During their fleeting visit to Singapore on 
their return journey, a party of terrorists murdered 
someone, and in turn had one of their own number 
shot: dead within half a mile of the famous Raffles 
Hotel. While the forces of law and order are gradu- 
ally gaining the upper hand, it seems that such inci- 
dents are by no means uncommon, but, according to 
Don, the population takes very little notice of them! 


CANADA’S FOURTH TV STATION AT 
VANCOUVER 


Marconi’s Wireless Telegraph Co. Ltd., through 
Canadian Marconi Company, will supply the complete 
transmitter, studio, and mobile broadcasting equip- 
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ment for Canada’s fourth television station to be 
situated in Vancouver. This is to have a 5-kilowatt 
vision transmitter and a 3-kilowatt sound transmitter, 
with combining unit and ancillary equipment. The 
outside broadcasting unit is to consist of a van fitted 
with two camera channels, monitoring and production 
eear, and a microwave link for sending the signals 
back to the station. The studio will have ‘three 
camera channels, monitoring and production equip- 
ment, and a master control unit. 


The system will operate on the North American 
standard of 525 lines, 60 cycles. Vancouver will broad- 
cast 1ts Own programmes, and will not be linked with 
the existing Montreal-Toronto-Ottawa network in 
Eastern Canada, except by telecine recording. 


«te st ate 
as is aS 


Britain’s National Radio Show 


sroadcasting in all its aspects was the theme of the 
recently held National Radio Show, where Britain’s 
leading radio and television manuf: wcturers displayed their 
products to visitors from all over the world. The exhibits 
ranged from the largest television set to a microscope 
with a television-size screen, together with electronic 
and radio equipment for use of industry, commerce, and 
medicine. 

The wider aspects of radio and electronics were de- 
monstrated by exhibits which included the first public 
clock controlled by radio pulses from Rugby, accurate to 
thousandths of a second; an instrument on which the 
public could test the accuracy of their watches, electronic 
equipment for factory and office; and one of the Minis- 
try of Supply’s guided missiles with specially plastic 
encased components. 
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One of the outstanding features was a new television 
camera which has been designed for industry. The 
camera, weighing only 1231b., is intended for use in 
dangerous places where the larger camera is inaccessible. 
The camera has a 6in. long tube, one inch in diameter, 
and can be set up on a site and remotely controlled from 
a main control unit. It is transportable in two small 
cases and has been developed by a Cambridge firm of 
television and radio engineers. The picture on page 44 
shows the new miniature television camera, the “Stati- 
con Industrial,” seen against the large standard tele- 
vision camera in the background. ; 


PUBLICATIONS RECEIVED 
“The National Electrical Review,’ Vol. 2, No. 5, Aug- 
ust, 1953. (National Electrical and Engineering 
Co. Ltd., Wellington, New Zealand.) 
“Electronic Engineering,’ Vol. XXV, No. 306, Aug- 
wust,71953! 
“Wireless World,” Vol. LIX, No. 8, August, 1953. 


“Fundamentals of Jélectronic Motion,” by Willis W. 
Harman. (McGraw ‘Hill Book Co, Inc., New 
York.) 

“Break-In,’. Vol. XX VI, No. 9, September, 1953. 

“Radio-Electronics,’” Vol. XXIV, No. 8, August, 1953. 


“Modern Manufacturing,” September, 1953. 
Service. Vol.-22, No. 7, July, 1953. 


“Radiotronics,” Vol. 18, No. 9, september, 1953: 
(Amaleamated Wireless. Valve Co. Pty. . Ltd., 


Sydney, Australia.) 

“Boletin de Centro de Documentacion Cientifica y 
Tecnica,’ Tomo II, No. 7, Julio,’1953. 

‘\Nireless and. Electrical Trader,’ Vol. 91, No. 1191, 
Ist August, 1953. 

ninlectricai Cominumcations a) Vol. 630; No.2, “June; 
1953. (International Telephone and Telegraph 
Corporation and Associated Companies: Standard 
Telephones and Cables Pty. Ltd., Wellington.) 

“The Gramophone,” Vol. XXXI, No. 361, July, 1953. 


“Television Engineering: Principles and Practice,” 
Vol. 1. (B.B.C. Engineering Training Manual, 


for review.) 

“Wireless and Electrical Trader,” Vol. 91, No. 1192, 
15th August, 1953. 

Cory-Wright & Salmon Ltd. Stock Record, August, 
1953. 

“Wireless Engineer,” Vol. 30, No. 8, August, 1953. 

“Introduction to Valves’. by R. W. Hallows and 
H. K. Milward4for reyiew). | 

“A.P.AtE. Journal,’ Vol. 4, No. 8 , August, 1953. 

YNMews Zealand Electrical Journal,” ‘Vol. 26, No. 9, 
September, 1953. 
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NEW PRODUCTS 


NEW “ULTIMATE” RANGETTE, MODEL EBL 


The new Rangette illustrated here is, as far as we 
know, the only Rangette, or Table Cooker to be equipped 
with a modern radiant coil type element. 

You will notice that the two elements on the top of the 
Rangette are controlled by switches on the switch panel 
on the right-hand end of the cooker and that the inconel 
cr radiant element has the additional feature of having 
“Simmerstat” control. 

The Rangette has an enamelled oven, is insulated on 
the outside with a heavy layer of glass-wool, and has a 
controllable top and bottom element to give perfect 
baking results. There is a heat indicator on the front 
of the door and the Rangette top is of heavy gauge 
steel, thickly vitreous enamelled. The body of the Rangette 
is in hi-bake enamel. 

The Rangette takes the full 10 amps given by the 
ordinary 3-pin power socket in the home and is ideal 
for baches, flats, and small families. 

Accessories include a scone tray and oven grill. <A 
separate roasting dish can be supplied as an extra. 

ae Rangette remains at its previous price—£22 10s. 
retatl, 
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Electronics in Medicine 
APPARATUS ON SHOW AT MANCHESTER 


(Reprinted from “Wireless World,’ September, 1953.) 

“If electronic engineers were acquainted with those 
problems confronting the medical profession which re- 
quire their specialized knowledge, perhaps more of them 
would be attracted to the service of medicine.” This 
observation was made about three years ago by a promi- 
nent member of Guy’s Hospital Medical School. Since 
then, there have been signs that engineers are becoming 
more and more aware of the ways in which they can be 
of use to the medical world. The fact that their interest 
is growing is largely due to the efforts of the small band 
of technicians who spend their lives making specialized 
electro-medical apparatus in various hospitals around the 
country. Most of these technicians are men with a strong 
sense of vocation. They prefer working in the cause of 
medical science, for somewhat less pay than they could 
get m industry, simply because it gives them more per- 
sonal satisfaction than making, say, guided missiles. 
Now they are beginning to organize themselyes and 
make their presence felt in various ways. 


A recent event which gaye some prominence to their 
work was the Eighth Annual Exhibition of Electronic 
Devices, organized by the north-western branch of the 
Institution of Electronics at the Manchester College of 
Technology. The “Research” section of the exhibition 
was largely dominated by the stands of various hospitals 
and medical schools, and quite a number of firms were 
showing examples of commercial electro-medical appara- 
tus. In addition, more than a third of the lectures given 
during the course of the exhibition were on clectro- 
medical subjects. This being the dominant theme. it was 
appropriate that the proceedings should have been opened 
by Sir Geoffrey Jefferson, C.B.E., F.R.S. who ‘is pro- 
lessor of neuro-surgery at Manchester University. 


Although electronic techniques are used in both diag- 
nostic and therapeutic work, there is perhaps more scope 
in the diagnostic field because of the wide range of 
different phenomena in the human body that can be de- 
tected or measured. The most common instruments here 
are probably the electro-cardiograph, for amplifying and 
recording heart potentials, the electro-encephalograph, for 
brain potentials, and the electro-myograph, for muscle 
potentials. After this, the apparatus becomes more speci- 
alized. The auscultoscope, for example, is an amplifying 
stethoscope for examining heart and lung sounds, The 
phonoelectrocardioscope amplifies heart sounds at_ the 
same time as recording the heart potentials, while the 
cardiotachometer measures the heart rate in beats per 
minute. Other instruments measure the rate of flow of 
blood and the amount of oxygen in it, and one called the 
sphygmograph registers pulse waves in the veins and 
arteries, 

On the therapeutic side, the diathermy. apparatus, or 
r.f. heater, is probably the best-known type of instrument. 
Nowadays it is quite often used by surgeons for makine 
incisions and cauterizing wounds. Then there are stimu- 
lators, Most of these are devices for applying electrical 
waveforms directly to the body, but some generate flashes 
ot light for visual stimulation and others sound pulses 
for aural stimulation. One stimulator made by Lorenz in 
Germany is used for giving artificial respiration by ap- 
plying electrical impulses to the stomach muscles to 
produce a rhythmic contraction of the stomach wall. A 
new type of treatment which seems to be developing 
very rapidly is ultrasonic therapy, although most of the 
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work seems to be confined to the Continent at the 
moment. 


At one time radioactive substances were only used for 
therapeutic purposes, but they are now coming into the 
diagnostic field and bringing with them various electronic 
devices for detecting and measuring the radioactivity. 
In diagnosing cancer of the thyroid gland, for example, 
a dose of radioactive iodine is given to the patient; the 
iodine is selectively absorbed by the thyroid tissue and 
any cancer, and the resulting concentration of radio- 
activity gives an indication of whether a cancer is there 
or not and how big it is. 


Ionization chambers and Geiger-Muller tubes are often 
used for detecting the radioactivity, but a much more 
sensitive instrument now coming into use is the scintilla- 
tion counter. In this, the radioactive particles impinge on 
a phosphor and produce flashes of light, which are de- 
tected by a photo-multiplier tube. The output of pulses 
from the tube is then fed into an electronic counter, or 
rate-of-count meter, which indicates the strength of the 
radioactivity. One of these devices was shown at Man- 
chester by Isotope Developments. 


Unfortunately, the photo-multiplier tube introduces a 
certain amount of noise, which could lead to errors in 


the pulse counting. A way of overcoming this is to have 


two photo-multipliers “looking” at the phosphor and 
arrange their electronic circuitry so that only coincident 
pulses are counted. Any pulses coming separately from 
either tube are obviously noise, and are therefore not 
counted. 


One scintillation counter working on this principle 
was shown at the exhibition by the University of Leeds. 
Another one was part of an extremely interesting appa- 
ratus, built by the University of London Institute of 
Cancer Research, which displays an image of the distri- 
bution of radioactive material in a patient’s body on the 
screen of a cathode-ray tube. The patient is scanned 
mechanically by the scintillation counter, which moves 
backwards and forwards across him on a kind of large 
pantograph. Pulses from the counter are fed to an elec- 
trostatic storage tube (F.M.T. type VCRX350) and 
arranged to modulate its “writing” beam, which scans 
the target of the tube in synchronism with the mechanical 
scanning of the patient. 


In this way a charge pattern is slowly built up on the 
targct of the tube corresponding to the distribution of 
radioactive material in the patient’s body. When a com- 
plete charge pattern has been formed, the “reading” beam 
scans the target at something like normal television speed, 
and the output signal is fed to the c.r.t. display to produce 
a corresponding yisual pattern on the screen. The image 
formed in the storage tube can be “read” and displayed 
for about an hour before it fades away. One of the great 
advantages of the television type of display is that the 
contrast of the image can be altered electronically as re- 
quired—a feature which was also to be seen in the flying- 
spot microscope shown by Cinema-Television, 


A characteristic feature of the biological amplifiers 
used in medical work is that they usually have a differ- 
ential input stage, consisting of a pair of valves with a 
common cathode load. The object of this circuit is to 
get rid of any interference picked up from the patient, 
which it does because the interference signal is usually 
in the same phase as both input grids and so cancels out 
at the anodes. To make the circuit give a high rejection 
ratio, however, the two valves have to be carefully 
matched so that they give exactly the same amplification, 
and this is not always easy to do. A new circuit, shown 
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by the University of Manchester, overcomes this difficulty 
by using only one triode valye, and connecting the two 
input leads, each through a cathode follower, to its grid 
and cathode. With this arrangement, the ratio of wanted 
signal-to-interference signal at the input is increased 
more than a thousand times at the output, and the inter- 
ference signal can be hundreds of times greater than the 
wanted one before it has any appreciable effect. 


Lewisham Hospital showed an apparatus for amplifying 
and recording the heart sounds of unborn babies—the 
purpose being to detect any changes in the heart rate 
indicating physical distress. The signals are displayed 
visually and a meter indicates their repetition rate. 


CLASSIFIED ADVERTISEMENTS 

FOR SALE—Eddystone ‘640” Receiver in 
condition. What offers? Write R. G. 
ridge Road, Napier. 
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VOLTAGE REGULATING 
AUTO-TRANSFORMER 


finds innumerable uses in every workshop where A.C. 
voltage must be adjusted smoothly, continuosly, and 
quickly. “VARIAC” auto-transformers have a voltage 
cutput which is variable from zero to line voltage, or 
even ABOVE line voltage, Voltage between turns is 
always less than one volt. 
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A Government Policy Statement 
(Continued from page 5.) 


policy of the Government in approaching the problem 
of television in New Zealand. 


“Will it be Government-owned or private owner- 
ship. Will it be commercial or national?” 


Mr. C. A. Pearson, Television Executive of the 
Dominion Radio and Electrical Corporation, says: 

“With the release of the proposed Television Stan- 
dards, the first major step towards a national service 
has been made. 

“The Government’s present reluctance to commit 
itself further can be appreciated when the political, 
financial, and technical problems involved are fully 
understood. The fact that television facilities will have 
to be provided eventually is, however, freely acknow- 
ledged by the Minister in Charge of Broadcasting. 

“Tt is none too early for those desirous of taking an 
active part in television to initiate the long-term plan- 
ning so necessary for TV’s efficient and effective de- 
elon ment. This does not entail heavy financial ex- 
penditure, nor does it commit effort or money to uses 
which can become obsolete or redundant, The prin- 
ciples involved are applicable to manufacturer, whole- 
saler, retailer, and serviceman alike. 

“Long-term television planning can be grouped into 
three main sections. Firstly, there is the need for 
overseas technical liaison and the local training of 
key personnel, Full encouragement should be given 
to staff and wholchearted support to technical training 
schemes. 

“Secondly, adequate financial provision will be 
necessary to mect future television development and 
plant costs. Now is none too soon to create and pro- 
gressively add to reserves which will eventually be 
used to meet substantial introductory capital charges, 

“As television supplements sound 
not supplant it, the 


radio and does 
third essential is the long-term 
provision for suitable additional floor space necessary 
for TY manufacturing, selling, or servicing. 
“Whilst Philco’s immediate efforts are being con- 
ccntrated on supplying the ever-increasing New Zea- 
land demand for our radios and radiograms, prepara- 
tions for television are well advanced. In this respect, 
we are indeed fortunate in being closely associated 
with an organization which in this year will produce 
and sell more than one million television receivers. 
“With sound planning by the Government and all 
sections of the industry, television will pass through its 
logical development stages with dignity and honour, 
ultimately becoming an accepted service of major 
national importance and of great benefit to the entire 
community. When this is an accomplished fact, much 
satisfaction will be felt by those who are today 
LESS ia Sl ee ee this amazing new field of electronics.’ 


Ci TAT ir NETRECTORSoL Ln CONSTRUC TORS 
FOR VALVES AND COMPONENTS 
Write or call on 


Cambridge Radio & Electrical Supplies 


Box |__Box 6306 or 38 or 38 | LOSE eel ee tc eR] Ter., W Wellington  : 
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Industrial Matters 

With the divorce of the radio and television industry from 
the electrical industry, future industrial development in the 
former sphere lies in cur own hands, 

The past year has seen the establishment of the Radio Engincer- 
ing and Servicing Apprenticeship Committee, and it is understood 
that the lists of skills required under the Act will shortly be 
legalized by the Trades Certification Board. This will facilitate 
the specialized training of future technicians and engineers, and 
anegunane a better class of trainee te enter a fascinating technical 
field. 


Where Are We Heading? 


Concluding his report, Mr. Slade posed this important ques- 
tion, pointing out that the design and manufacture of radio sets, 
and future TV equipment were comparatively narrow. channels 
of industrial endeavour. These should be used as stepping-stones 
to develop the immensely greater field of electronics as applied 
to industry and telecommunications. 


Faster production with higher quality and more safety for 
machine operators could be achieved by the application of elec- 
tronic devices in industry, and in like manner New Zealand’s 
communication system could be improved and developed. The 
industrial consequences of research on nuclear physics alone 
opens up -a vast new field of tremendous possibilities. “‘All we 
need,” said Mr. Slade, “is a sufficient force of scientific per- 
sonnel capable of developing the practical application of overseas 
research, and, in due course, of originating ideas themselves. 
We lack that support now, but it won’t be for long. It only 
needs a little Government assistance to help us over the first 
hurdle, and from then on we will not only absorb the electrical 
and electronic engineer graduates of our universities, but, like 
other countries, will be crying out for more ... The problems 
ahead and their scope, the cohesion amongst ourselves, the raising 
of our technical potential by the employment of scientific per- 
sonnel, the sympathetic support of a Government fully aware of 
our strategic value, all add up to a bright picture for the future.” 


N.Z. Radio & Electrical Traders’ 


Association 
aoontinded from page 35.) 


FAIR TRADING 


Some success has been achieved in this matter with 
regard to dairy company discounts. The recent attitude 
of the Education Department is viewed with consider- 
able concern, and representations will be made to the 
Minister of Education. 


COUNTRY GROUPS 


The establishment of sub-groups of the Association 
in provincial areas is being considered, and it is pro- 
posed to hold a preliminary meeting in Hamilton in the 
very near future. It is hoped groups in other centres 
will be formed later, group contact with the Association 
being maintained through a group-nominated member, 
and each group having the right to send a delegate to 
Association Executive meetings. 


TELEVISION 
The Association is endeavouring to arouse interest in 
the establishment of TV transmission in Auckland, and 
the Executive hopes to place tangible propositions before 
members shortly. 


BROADCASTING 
Members were urged to offer suggestions for im- 
proved radio programmes, thus securing also increased 
radio sales. 
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New Use for Grid-Dip Oscillator 


(Continued from page 15.) 


once, this should not represent much difficulty. Cs; should 
be entirely inside the case, and inaccessible from out- 
side. 

For those who do not like the idea of this sort of 
power supply, the best plan would be to use a small 
one specially for the job. The one recommended else- 
where in this issue for use with the 455 ke/sec. align- 
ment oscillator would suit admirably, without any 
iodification whatever. 


Philips Experimenter No. 73 


(Continued from page 25.) 
PY82: 
(1) Power Rectifier. 


Note.—The P-series valves all have 0.3 amp. heaters, 
and are intended for series operation in trans- 
formerless sets. Practically all of them, however, 
have E equivalents; thus, with 6.3 v. heaters, for 
parallel heater operation. 
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(Continued from page 42.) 


demands for speed, in order that they may catch up 
with the ever-increasing speeds of aircraft them- 
selves. In the past, the utilization of radio communica- 
tion has not been nearly as effective as it might 
have been, since the relatively slow speed of aircraft 
movements has not necessitated the fastest possible 
methods of message handling and routing, but high- 
speed aircraft have revolutionized the ways in which 
radio is used by controlling authorities. 


BRANCH TELEVISION PROJECT 


Since many of the members who have been working 
on the TV project were attending the course of 
lectures in TV. given in September by Mr, Wasp: 
Foster, who is also chairman of the television com- 
mittee, the regular weekly construction meetings 
were cancelled during September. They have now 
started again, however, and, with the addition of 
several new working members, considerable progress 
has been made. 


The Magnetic Amplifier 


(Continued from page 30.) 


Like the dielectric amplifier, the output circuit of the 
magnetic amplifier must be supplied with alternating. cur- 
rent since variable reactances are involved, while the 
vacuum tube plate circuit is usually supplied with D.C. 
For satisfactory reproduction of the output wave, the 
A.C. supply frequency should be at least five times higher 
than the highest frequency handled. 


CELESTION 


LOUDSPEAKERS 


WIDE RANGE 
Now available throughout New Zealand 


AUTHORIZED WHOLESALERS 


H. W. CLARKE (N.Z.) LTD., P.O. Box 1693, Wellington (and all 
Branches) 


TURNBULL & JONES LTD., P.O. Box 2195, Wellington (and all Branches ) 
GREEN & COOPER LTD., 43 Lower Taranaki Street. Wellington. 


DAVID J. REID, P.O. Box 2630, Auckland. 
THE CELESTION SPEAKER COMPANY —————— C.P.O. BOX 3044, AUCKLAND, NEW ZEALAND 


Condenser leadersh/. 


-from the /nside/ 


Non - hygroscopic 


Solid foil and paper cessing for high 
non-inductive assembly. formance. 


Rigid oyrér 
alumsfitum 
casing. 


Full hermetic rubber seala 


; Spiral Wire\connection for 
to tube and rivet. 


maximum contact to ele- 
ment brought out through 
rivet and soldered. 


T.C.C. ‘“‘Metalpack” Super Tropical condensers have proved themselves 
eminently suitable to meet the stringent conditions present in all the 


latest electronic apparatus such as navigational aids for both service and 
commercial use. 


While maintaining the high standards of quality found in all T.C.C. 
condensers, their compactness and ability to withstand extreme tempera- 


ture variations from — 40°C. to + 100°C. make them the obvious choice 
of the design engineer. 


T.C.C. ‘“Metalpack” condensers can be supplied fitted with insulating 
sleeves to special order. . 


Details of any T.C.C. range are available on request. 


‘‘METALPACK’’ TUBULAR PAPER CONDENSERS 


TURNBULL & JONES LTD. 
AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN HAMILTON PALMERSTON NORTH INVERCARGILL 


C.1 


7 
Ahn, nce 


